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Obscure Items have several occasions re- 
Interest. ceived letters from some our read- 
ers claiming that certain articles mentioned the Digest 
could not found the original journals referred to, but 
every case without exception were show 
them that the references were quite correct. mention 
nal overlook paragraphs interest which may hidden 
among the numerous other matters contained most jour- 
nals. such notes are hard find when known that 
they are certain number journal, how much more 
unlikely would one find them were not known 
that they were there. shows the advantages having 
one’s attention called published information, there are 
doubtless comparatively few who read over alfthe journals 
carefully must done the preparation our 


The Old and Jan. ELECTRICAL 
form, which the present number last issue. 
Exactly years after, Jan. 1894, the first 
new form, which have referred these columns re- 
cently, will appear, and, trust, will meet with the 
approval our readers, whose interest and for whose 
convenience the change made. The volumes issued 
these years comprise, needless say, everything 
electrical that occurred during the most pregnant period 
electrical advancement, and the future historian the 
science their large pages will have interest comparable 
only that the readers who received them fresh from 
the press. While with the present number THE ELECTRICAL 
WORLD will leave behind record such 
papers have had the good fortune attain, there 
intention relax any effort. Had there been any thought 
resting upon laurels the change from the form familiar 
the world over would not have been made. The brand-new 
dress with which shall begin the year 1894 will but 
token the keen interest always feel the public 
serve, and during the coming year our pages will, 
usual, give evidence that say this with the utmost 
sincerity. wish our readers most happy and 
ous New Year. 


Capacity and CREHORE elsewhere explains 

Self-Induction. asimple manner the relation ca- 
pacity toself-induction circuit containing both, and the 
accompanying curves give the numerical value the ca- 
pacity necessary neutralize any self-induction within 
the limits given. This subject coming more into prom- 
inence multiphased currents and long distance electrical 
transmission power develop, and the electrical congress 
paper Thompson high speed submarine 
cables opened still another branch which has 
important application. remarked the writer, 
should borne mind that the formulas deduced and 
the curves constructed are all based upon the supposition 
that the current varies according the sine law, and that 
for any other form current there will more less 
departure. Prof. Pupin has also recently pointed out 


other considerations which modify the correctness the 


assumption that the calculation referred will enable the 
self-induction exactly neutralized capacity the 
current even follows the sine law. itis merely 
that any current generated alternator will follow 
the sine law, any calculations based upon that assumption 


are only There are reasons, however, for 
having alternate currents approach nearly possible 


will not ordinarily such seriously affect values 


thus deduced. 


Comparison Systems THE comparison different systems 


Electric Lighting. electric lighting article 
Mr. Otto Frick, the concluding portion which pub- 


lished this issue, will found great interest 
electrical engineers account the very complete method 
employed arriving the desired not for the 
All the conditions are 
special, American practice concerned, that 
with similar case and the same method considering it, 
opposite result the relative value the twosystems 
This evident from the statement 
the writer that from the first, all possible schemes only 
two had any chance successful competition—the alter- 
nating transformer system and storage battery sub-stations 
fed from one central station through rotary transformers. 
will seen, the estimates are based upon differential 
rates for charging for the current, and involved pre- 
season load. 


general conclusions themselves. 


might obtained. 


determination the average day and 
While this may possibly done with 


European city, much less certainty would attach such 
estimate applied one our rapidly develop- 
Nevertheless, the method employed most 
excellent one, removes, far possible, doubt 
the validity the conclusions under the existing condi- 
One objection the eyes many promoters and 
some municipal authorities would the necessity 
thoroughly competent engineer undertake such com- 
the one case the practice the 


ing cities. 


tions. 


plete technical study. 


489 
large electrical companies relieving possible purchasers 
the expense working out technical details has, 
notwithstanding the equivocal value such system, 
created impression that payment for electrical engineer- 
ing knowledge something evaded; the other case 
the exigencies may prevail, anda tyro with 
pull” selected even the most intricate and technical 
engineering study involved. 


Rope this issue Prof. Flather continues 
Driving. his important series articles rope 
driving, the first which appeared THE ELECTRICAL 
this method transmission power they will have served 
most useful end, although the rapid adoption direct 
coupled electrical machinery renders the subject less 
importance than would otherwise have assumed 
the present pointed out the initial article 
the series, rope driving possesses number advan- 
tages, among which are quiet working, applicability 
long transmissions, convenience application, greater 
freedoin from breakdowns and elasticity which, together 
with the slackness between pulleys, tend greater smooth- 
ness running neutralize slight periodical varia- 
tions speed. the other hand, greater skill and care 
have exercised the installation and care rope 
drives, while the design such system special 
knowledge not required when leather belts are used. 
For plants charge intelligent engineers under the 
supervision professional engineers, rope driving will 
doubtiess employed more often the future than the 
other cases, particularly with smaller plants, this sys- 
tem possesses balance advantages over what may 
called the leather belt system. The article 
this issue incidentally shows the great advantages direct 
driving electric motors, particularly large engineer- 
ing shops. two-inch wroughtiron shaft, 625 feet long, 
for example, shown have efficiency only per 
cent., while 2,500 feet long all the power that could 
safely applied would consumed overcoming its 
own friction. While most instances the first cost 
electric transmission outfit for large workshop will exceed 
that for shafting, belts, etc.. yet the greater efficiency should 
all but the most unfavorable cases more than compen- 
sate for this, leaving aside the cost new belting and re- 
pairs and attendance shafting bearings. 


Electric THE next year promises 

Traction. important one the field electric 
traction. The prize offered the New York Metropolitan 
Traction Company, which referred last week, will 
attract additional attertion the subject street railway 
conduits, which, however, had already assumed consider- 
able proportions, and several new conduit systems now 
process development may soon enter the active field 
competition. The Lake Roland elevator electric rail- 
way Baltimore will doubtless serve model for sim- 
ilar enterprises, while the completion the Metropolitan 
elevated road Chicago during the next year will place 
operation the most extensive system the kind the 
world, even exceeding the similar one Liverpool, Eng- 
land. The success that has attended the experiment with 
the Waddell-Entz storage battery system Second 
Avenue, New York, also encouraging this direc- 
tion. most favorable points for electric traction 
lately developed the unsatisfactory results obtained from 
said that the Broadway cable far from being satisfactory 
from financial point view, and recently this system 
was abandoned in.a Western city, notwithstanding the 
large investment plant, thus almost entirely lost. While 
successful electric conduit storage battery system 
would thus probably many instances displace the cable 
where already use, there vast field for them, even 
should they not able compete economy with cable 
roads installed under the most favorable conditions, that 
say, straight routes. New York, for exampie, one 
company alone has more than miles street railway 
below Central Park with which would impossible 
use the cable, and many other streets would available 
for such roads that are now jealously guarded against 
the dreaded trolley and the plebeian horse car. The 
trolley has yet means reached its limitation, but 
that limitation its use exists cannct denied. 
While have sympathy with the hue and cry 
against the trolley, cannot but recognize that, the 
larger cities especially, objections against overhead trolley 
wires sightly streets have some force. Only overwhelm- 
ing necessity will permit the adoption this system 
these where but little objection would 
entertained against conduit storage battery system, 
and either would eagerly chosen escape from 
ened infliction horsecar road. With the elevated 
electric road now started its career, the trolley still 
unsurpassed for ‘general use, the storage battery sys- 
tem favorable shape, and the electric conduit system 
coming the front, the electric traction industry may 
said excellent condition, and the prize above re- 
ferred well our announcement last week the 
entrance new manufacturing firm into the 
shows that this appreciated those most directly inter- 
ested, 
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Theory Hysteresis. 


CHAS. PERKINS. 

The energy absorbed cubic centimetre iron 
when its magnetism reversed equal the area 
curve whose co-ordinates are and doubt 
many persons are making use this fact 
without understanding why true. Even Fleming’s 
work the “Alternate Transformer” (vol. 
65) the reader referred somewhat abstruse 
paragraph treatise for the proof. 

The following explanation will, however, serve 
make the matter any one who understands 
the definitions magnetic quantities and the principles 
work and 

moved distance the direction the magnetic 
force, the work done (This the work done 
the pole; but shall pay attention the sign 
attached are only the amount 
the work.) 

Now let conceive magnet whose length can 
changed (as were made india-rubber.) 

Let one pole stand still and the other moved 
stretching the magnet from length length 
The work done the magnetic force will 
moment the magnet, and the magnetiza- 

tion, 

for convenience take unit volume (one cubic 
and (I, the work required change the 
intensity magnetization from Although 
supposed this change made stretching the 
magnet, makes difference how done the 
final result the same, and still represents 
the work required, whatever the process changing 
the value 


THEORY 


therefore represents the work required change the 
magnetization from The whole area the 
made such areas, and therefore repre- 
sents the energy necessary perform the process 
indicated the curve, viz., magnetize the iron, 
demagnetize it, reverse its magnetism and again 
bring back the original condition. 

The process building such curve from small 
slices familiar all those who understand the prin- 
ciple the indicator diagram. 


The American Institute Engineers. 


the eighty-second meeting the American Insti- 
tute Electrical Engineers, held headquarters, New 
York, Wednesday, Dec. 20, Mr. Albert Stetson read 
paper “The Practicability Electric Conduit Rail- 
ways.” After reviewing greater less length the 
various systems electric street railway traction, Mr. 
Stetson described detail the conduit system experi- 
mentally operated Coney Island during the sum- 
mer, accounts which appeared The Electrical 
World, July and Oct. 1893. Various details 
the different systems were illustrated lantern views 
projected screen, and the entire field electric 
conduit traction was gone over, the audience had 
unusual opportunity becoming acquainted with 
branch electrical engineering whose future steadily 
becoming brighter. The discussion that ensued was par- 
ticipated Mr. Nelson Perry, Mr. Stheff- 
ler, Mr. Charles Hewitt and Mr. Joseph Sachs. 

The following associate members the Institute 
were transferred full membership: 


John Hall, Elmer Willyoung, Augustine Everest, 
Richard Pierce, Harry Hayes. 

The following gentlemen were elected associate 
membership: 

Brooklyn, Y.; Chas. Linder, Tacoma, 
Frank Williams, Newark, J.; McFarlan Moore, 
New York City; Arthur Newhall Mansfield, New York City; 
Charles Sturtevant, Washington, C.; Prof. Wm. Puffer, 
Boston, Mass.; Louls Comstock, Chicago, Herbert 
Mustin, Hoboken, J.; Harold Brown, New York City; 
Chas. Warner, New York City; McClurg, Plainfield, 
J.; Oliver Roberson, New York City; Leonard Wason, 
Brookline, Mass.; Prof. Dr. Johann Sahulka, Vienna, 
Conte Stevens, Troy, Daniel Shea, Cham- 
paign, Salt Lake City, Utah; Mario 
Corino, Italy; John Hudson, Boston, Mass.; Henry Judson 
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Sage, Chicago, Francis Frost, Ithaca, Y.; 
Serva, New Industry, Marcel Requier, Pittsburgh, 
Charles Jaeger, Maywood, J.; James McCrosky, 
more, Md.; Fred. Corey, Brooklyn, Norton, 


Chicago, 


Economy Incandescent Lamps. 


the Editor The Electrical World 

Dear Sir: have just read your esteemed journal 
Dec. your article the most economical life 
incandescent lamps, and the number Dec. 
short editorial which complete resume the ques- 
tion given. some years since subscribed for 
The Electrical World, without which would not 
able keep abreast electrical matters your ener- 
getic country, and pleased see that this 
the interests its readers. 

The question the economy lamps 
appears susceptible only one solution— 
that which you have arrived. France have 
for long time struggled against the belief that costly 
long-lived lamps—those thousand hours—are the 
best from the standpoint economy. The experiments 
which have been made for months past all tend 
prove that short-lived lamps are the most economical, 
but only recently that have been able make 
any impression those who firmly believed that their 
lamp thousand hours life was the only really 
economical lamp. 

not the first time that the question the econ- 
omy lamps has been discussed you. remem- 
ber rightly you also treated the subject 1885, and 
again 1891 and 1892, when Messrs. Carl Hering and 
Weaver renewed attention it, but greatly 
astonished that the Americans have not yet pushed 
this question practical conclusion; French are 
making greater advances this point. Perhaps 
the cost the lamp with you that has hindered elec- 
trical engineers from getting the bottom the mat- 
ter; but why have they not benefited the researches 
that have been made nauseam, may almost say, 
France, England and Germany? 

Yet the Americans are not stupid, for did they not 
give the lamp itself! 

The experiments made our societies and central 
stations have clearly shown that with the energy 
centimes, centimes (12 and cents) per 
better employ lamp taking watts per hour 
less than one burning 1,000 hours, because about 200 
hours the cost new lamp will have been gained, 
and one can commence again without loss light. 

GASTON LANDAIS. 
Photo-Telegraph. 


JOHNSON. 


have taken considerable interest the subject 
the transmission images electricity, 
and view the article this subject which ap- 
peared your issue Oct. 21, though not claiming 
results own observations. does not seem 
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improbable that shall some day able produce 
device means which this much sought for re- 
sult may attained. Some one has stated, sub- 
stance, that the general principles involved will 
the conversion the picture transmitted into 
series electrical pulsations, and afterward causing 
these pulsations act upon receiver the distant 
end the line such manner reproduce the 
considered whether will possible transmit 
each illuminated point the picture (practically) 
the same instant over single wire, whether these 
points are transmitted successively, but with such 
great rapidity that the picture will appear his eye 
complete. say this the next point con- 
sidered, for have given considerable thought the 
matter transmitting each point independently, as, 
for instance, separate wires, and while may 
possible even now devise construction means 
which the desired result could, theoretically, 
realized, doubtful practical device will ever 
made this principle. The construction described 
the article above referred based this idea. 
Using the words that writer, “the two instruments 
would, therefore, connected large cable made 
many thousands small insulated Im- 
agine, you can, two telephone instruments con- 
nected one thousand wires, even though they were 
formed into cable. The transmission over single 
wire each point the picture the same instant 
would, undoubtedly, the ideal method, but with 


¥ 
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our present knowledge seems, perhaps, somewhat 
more visionary than the successive transmission 
points with such speed that the picture ap- 
pear complete thing. When the laws physics 
certain directions are better understood, however, 
the first method may not prove impossibility. 
Some little time ago worked out device embodying 
the second method spoken of. While fully recognize 
that there are many obstacles which difficult 
overcome, and not claimed for moment that the 
present construction does overcome any 
portion these, yet the instrument has some features 
which may interest. 

the sketches represents plate ground glass 
which the picture transmitted first received; 
front this plate located lens The hollow, 
perforated cylinder adapted revolved any 
suitable means, mounted vertically reciprocating 
frame and incloses selenium cell which se- 
cured the frame The casing which en- 
circles the perforated cylinder, provided that 
portion mearest the plate with narrow horizontal 
slab, while the perforations apertures are arranged 
oblique lines. result, only one perforation 
time can register with the slab the casing, the ob- 
ject being allow the rays light from only one 
point the plate reach the cell any partic- 
ular instant. will seen that the revolution 
the cylinder alone will provide for transmitting only 
one horizontal colored line the picture, but the 
frame carrying the cylinder simultaneously recipro- 
cated all the points the picture will, within 
very short space time, make their individual varia- 
tion the resistance the selenium cell. regard 
especially important the construction whereby each 
illuminated point allowed throw its rays the 
selenium cell for only instant, the light being then 
entirely cut off until the next perforation registers 
with the slab. these means overcome what seems 
grave difficulty certain instruments which 
the transmission points sought accomplished 
tures arranged spirally mear its edge (see Fig. 3), the 
being located, say, the end tube through 
which the rays from the picture pass, that light may 
reach the selenium cell through only one aperture 
time. The receiver has similar and both are 
revolved synchronously. will that the 
operation would what might termed “trams 
mission lines,” that say, there would trans- 
mitted through each perforation curved line the 
picture instead only point line. the vary- 
ing shades entire line were presented the 
selenium cell without intermediate relief total dark- 
ness, the cell would less efficient, not 
useless for the purpose intended. The receiver the 
present device consists plate similar which 
the picture reproduced, and perforated cylin- 
der mounted and revolving reciprocating frame. 
Instead the selenium cell, however, there located 
within the cylinder source light and suitable means 
for varying the intensity its rays correspond 
with the varying strength the electric current, which 
turn depends upon the resistance the selenium 
cell, and this resistance varies proportion the 
brightness the point the picture which may 
influencing the cell any particular moment. will 
understood that the cylinders must operated 
synchronously and with sufficient rapidity cause 
the eye that all these rays light 
different degrees intensity are thrown upon the 
plate the same instant. probable that experi- 
ment alone would fully demonstrate how frequently 
would necessary reproduce each particular 
point the picture order accomplish this result. 
Should found that the resistance the selenium 
cell could not varied with sufficient rapidity, that 
that portion the receiver designed throw rays 
light different colors degrees could 
not made operate properly, the same principle 
could extended almost indefinitely the use 
number cylinders, with their attachments, each 
transmitting only small portion the picture, al- 
though this would, course, involve few more con- 
necting wires. 

Light Carbon Making. 

The London “Electrician” reports that recent 
meeting the French Academy Medicine, Lance- 
reaux exhibited the lungs polisher electric light 
carbon terminals, the said organ being transformed into 
veritable blocks carbon. The deceased was, 
the age years, vigorous stonemason. was 
then transferred workshop feet long 
broad, where, with eight other men, was engaged 
polishing stone mills carbons for electric lighting 
purposes. The shop was badly ventilated that 
sometimes the men could distinguish each other 
through the charcoal and stone dust filling the atmos- 
phere. Better ventilation and the use respirator 
would have probably rendered Lancereaux’s 
logical exhibit less interesting. 
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New Netherlands 
Hotel, one the 
most 
tions the large 
and constanfly 
creasing number 
great hostelries, 
which have contrib- 
uted much the 
fame the metrop- 
the Plaza square 
the lower end Cen- 
tral Park, and 


point situation 
alone 


passes the majority 
its rivals. Its 
proprietors have not, however, been satisfied with 
slender claim superiority, but have used every 
means which fancy could suggest and money provide 
for making the New Netherlands one the most per- 
fectly appointed hotels the world. Perhaps the 
electrical features the are the best 
illustration the completeness with which every 
plan for the comforts the guests has been carried 
out. The interesting features begin the heart the 
installation, the dynamo room, and are evidence 
throughout the building. 

The maximum number lights 6,000, unusually 
large capacity for isolated plant, but only about 
3,000 are normally used. The chief point interest 
the use rope driving, which not commonly seen 
installation this character. Power furnished 
two Watts-Campbell Corliss engines, 350 
and 250 respectively, and high speed 
Seymour engine, 150 The Corliss engines are 
placed either end the engine room, and connected 
cotton rope drives aline shaft running along the 
side the room close the wall. friction clutch 
coupling the center makes possible for either en- 
gine drive separately the whole the shaft. The 
both engines are feet diameter, and 
Lambeth cotton ropes lead 66-inch sheaves 
the line shaft, fitted with and operated 
that the shaft can thrown 
out gear while the engine running. 

Four 100 kw. Edison dynamos are driven raw- 
hide ropes from the line shaft and the high speed en- 
gine furnishes power for another Edison 
kw. The driving sheaves are also fitted with fric- 
tion-clutches, that each machine can thrown 
out desired. One the advantages the rope- 
driving the economy space, and the dynamos 
this plant are placed very near the line shaft. both 
the dynamo, and engine drives there are two sets 
continuous ropes, safety and even distribution 
power. The plant was installed the Link Belt 
Co. 

disposition the lights and the design the 
fixtures throughout the building most artistic. The 
are lamps, ornament well illuminate the 
eXterior, are costly and highly 
Ceiling lights are used with good results, and the 
suest very pretty decorative effects are produced 
the prettiest the house shown the ac- 

very convenient device the form door switch 
adds the convenience all the closets the guest 
rooms. When the door the closet opened in- 
candescent lamp automatically turned on, and ex- 
tinguished the door closed. arranged that 
the door left open six inches order 
air, without the light burning. 

this and applied almost every 
Operation that requires power. dozen more large 
Ventilators the roof are run electric motors and are 
and easily controlled. small motor operates 
the kitchen, and polishes the silver with 
minimum expenditure time and trouble. One the 
elevators another illustration the manifold 
applications electricity. the laundry electricity 
also the only source power, save the 
few laundry girls, which the finer class work re- 
The washing machines and dryers are driven 
Edison motor, and the ironing machine, which 
runs off linen almost rapidly printing press 
does paper, run the same power. This machine 
shown the accompanying illustration. 

The most unique feature the electrical equipment 
the telephone system. This consists practically 
central telephone station which every room 
the house connected with the office, and the 
guests, instead pushing button and waiting—per- 
haps vain—for boy, can instantly communicate 
the clerk. The advantages such system are 
obvious. The telephone, which shown the accom- 
panying illustration, small instrument, and the call 
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made pressing button the side. The switch- 
board also shown the cut. The system has proved 
most satisfactory every respect. 


The Braking Question and the Emergency 


MERRILL. 

The use the motor equipment emergency 
brake objectionable from every practical standpoint, 
whether the method reversal circuit- 
ing itself. the first place, its power entirely 
inadequate even the rate, and this fact alone 
should condemn its use. Furthermore, does not 
the conditions stipulated above reversal, not 
“easily controlled,” mot “reliable,” not 
for reasons too well known 
need When utilized short-circuiting 
has the further shortcoming acting only virtue 
motion, fatal defect grades. 

Even service stops this method braking 
short-circuiting has few features merit, and would 
further questionable practice have two braking 
systems, one for service and the other for emergency 
stops and stops grades, when entirely prac- 
ticable include both one mechanism. 

should be, but apparently not, self-evident that 
braking system can give satisfactory service unless 
kept the best condition. The much berated ratchet 
handbrake capable, its province, doing wonder- 
fully effective work when properly adjusted, and kept 
adjusted, and good order; its province course 
somewhat limited, but for single truck cars, the or- 
dinary speed eight fifteen miles per hour, and 
roads emergency stops are comparatively few, 
will difficult produce brake more simple, more 
reliable more efficient; the fact that many 
roads has proved inefficient for the sole reason that 
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upon railway companies provide either efficient 
braking system quick and reliable method 
motor control; limited “emergency stop 
compels both, since only this means the highest 
speed attainable. 

The relative small number accidents chargeable 
the electric railway system can neither fairly 
placed its nor urged support argu- 
ment prove the efficiency brake mechan- 
ism; the number should much less than is. 
very limited amount observation will show that 
the great majority instances the apparent necessity 
for emergency stop removed before becomes 
actual necessity; where accidents occur they are 
generally traceable three causes—the arose 
within the stopping distance, the motorman was care- 
less lacked judgment, the braking mechanism, 
including motor control, was defective—the results 
the accident depend upon combination causes. 
Accidents from the first cause are unavoidable; from 
the second will occur occasionally, but the occasions 
should rare; from the third are inexcusable, though 
that they are unpleasant reality amply evidenced 
the alarming frequency with which the coroner’s 
jury reports “brakes out order.” 

Accidents can minimized only the active co- 
operation railway companies, their employees, and 
the public: the part the railway companies 
providing the most efficient safeguards procurable; 
the part their employees increased vigilance 
and the conscientious performance duties; the 
part the public exercising reasonable amount 
care and learning appreciate that car mo- 
tion must, even under the most favorable conditions, 
travel certain distance before can stopped, that 
definite number feet per second, that crossing 
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has not received proper attention very weak evi- 
dence prove its inherent that any other 
bruking system would receive better care give better 
results; with double truck cars conditions are present 
which lessen its availability and the relative 
values other systems, while high speeds the 
friction between shoe and wheel far 
reduced that very considerable pressure required 
order make the shoe bite; thus throwing the 
motorman amount physical effort which would 
soon tire him 

Accidents cannot entirely obviated, though the 
possibility their occurrence and their frequency 
cam largely controlled the adoption proper 
precautions. Recognizing the limitation 
somewhere order keep the accidents 
reasonably small, has been customary illogically 
limit the speed; illogical because speed is, regards 
safety, variable quantity dependent primarily pon 
the efficiency the braking mechanism, requires but 
moment’s consideration recognize that any speed 
allowable the limit the braking mechanism 
emergency application bring the car full stop 
within emergency distance. distance requires 
only definition make perfectly constant quantity. 
The emergency stop distance, therefore, the proper 
limitation than speed. 

limited maximum speed imposes obligation 


tracks front approaching cars factor safety 

must applied ranging magnitude with the age, 

activity and sex the 


Looking Backward. 


recent after dinner chat astronomer 
marked that takes 141 years for the light from cer- 
tain star reach us, which electrician replied 
that, takes just long for the light from this 
planet reach that star, the natives, supposing they 
exist, which they not, had powerful 
telescope and directed toward Philadelphia, they 
might see Benjamin Franklin out the fields flying his 
famous kite, the image picture this historical 
event has just about reached that star this year. The 
inhabitants one the Pleiades would see Shakespeare 
with his “only company playing England, 
and those the nearest fixed star would see one the 
first commercial are lights used this 

Carbons for Are Lamps. 

recent number the “Electro describes 
firm Krupp, Essen, which consists saturating 
the carbon, mixing the carbon paste from which 
they are made, with tungstic acid, 
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Rope 


example rope driving which the conditions 
are particularly adapted this form transmission was 
erected two years ago the the Willamette 
Lumbering and Manufacturing Company, Portland, Ore. 
The mill built piles situated the Willamette 
River, while the engine and boiler room are upon the solid 
ground, distance away. The engines are pair 
Wheelocks, with cylinders inches, intended 
speeded revolutions per minute. The flywheel 
feet diameter inches face; built ten seg- 
ments grooved for thirty-three manila ropes and 
fitted shaft inches diameter its weight tons. 

Two ropes are taken from this wheel jack shafts 
and feet the driven pulleys—one with and 
the other with each inches diameter, 
and are keyed 10-inch shafts. From the end each 
the jack shafts transmission arranged 
and carried the mill. Each shaft fitted with friction 
clutch allow either the mill transmissions thrown 
out desired. 

The general arrangement, showing location driving 
and driven sheaves, represented and 24, from 

7°SHAFT, TO TRANSMIT 


600 WORSE POWER 
270 


7 SHAFT, TO TRANSMIT 
HORSE POWER 


270 R.P.M, 
- 
~ 


which seen that power delivered two shafts 
inches diameter—in the one case diagonal distance 
about 200 feet, and the other, distance 185 feet 
from their respective drivers—both the driven shafts being 
right angles with the jack shaft. Each drive was 
signed transmit 600 with rope velocity 
feet per minute, but has since been found advantageou 
reduce this speed about 6,000 feet per minute. 

The arrangement ropes these transmissions sim 
lar that used the Chicago City Railway Company, 
illustrated above. the present case only three wraps 
rope are used convey the power from the jack 
shaft the mill, but order prevent slip and decrease 
the tension inthe slaek part the rope the driving and 
driven pulleys have each nine grooves, six turns being 

carried around another pulley winder, thereby 
creasing the arc contact and hence the adhesion. 
this plant the stress the rope greater than that ordi 
narily used, 

evident that the whole strain must borne the 
three strands, only the difference tension the 
tight and slack sides the ropes that can used trans- 
mit power; therefore the driving force 


> 
since p., find the difference tension, 
pounds and there are three 


wraps, the difference the stresses the two portions the 
rope will 1,100 pounds, shall find later, the total 
stress will greater than this, due both the action 
centrifugal force the rope and the force necessary for 

The engine has only developed about yet, 
the total stress each rope has been very much less than 
the above but even with this reduced stress one rope was 
replaced inside months, 

For short distances, shafting often employed for such 
transmissions, but with this latter the friction the jour- 
nalbearings very important consideration, and effectu- 
debars its use for long-distance transmission. 

This will seen from the following Let 
distortion shaft (circular measure) per unit length 

unit length shaft: 


twisting moment the shaft: 
revolutions shaft per minute; 


maximum torsional stress the outer fibres 


weight shaft 3.36 pounds per foot square 
section; 
load due friction. 


> > 


therefore the angular distortion per foot length 


FIG. ROPE DRIVE WILLAMETTE MILLS. 
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will 


360 x f L x 12 360 f 12 (2) 

The working limit the angle torsion for steel shaft- 

ing ought not exceed 0.10 degree per foot length the 

shaft; that and for wrought iron shafting 

tuting the corresponding value for (2) obtain 

hence 800d 


Since the horse power transmitted the shaft equals 


38000 
ad* 


hence 
the bearing well worn and fitted its shaft the re- 
sistance due friction will probably between the 


shall assume equal 0.06. 


2%. 
half its revolution, against heavy weight the 
the line and thus storing energy for the return stroke 
Rods and wire ropes have also been used transmit ro- 
tary motion considerable distance similar manner 
placing the cranks 120 degrees, shown Fig. 25. 


Drives CRANKS 120 DEGREEs. 


evident that the distance transmission this 
contrivance will subject the sag the ropes, 
intermediate shafts are employed. The motion must also 
comparatively slow, owing the severe strains which 
would thrown upon the bearings and pins the surg- 
ing and swaying the ropes during the rapid changes 
motion which they would liable. order, then, 
transmit much power, heavy rods large ropes would 
necessary, and under these conditions economical trans- 
mission would limited short distances. 

Among the various means use the present time for 
conveying power distance find steam, water, gas, 
compressed air, electricity and rope systems. Each 
these has its own applications and advantages, but must 
borne mind that with the exception 
mission, which numerous examples have already been 


4 
aol 
{ GU(DE,PULLEY TENSION SHEAVE STATIONARY [> ) 
~ (7h'dia\ ASHEAVE 4. 3 GROOVES 
> PULLEYS 
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SHAFT 
225 K.P.M, 
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9 GROOVES 


35 FY. CG. TOC. 


ENGINE FLY 


Taking the lesser value shall have 


where the force the circumference shaft neces- 
sary overcome the journal friction. there are 


exerted overcome the friction will then 


Expressed ratio the percentage power required 
overcome friction will 


from which there obtained 


L L h, p- 


That is, for steel shaft whose diameter one inch, the 
horse power required overcome the friction length 
1,585 feet will equal the total allowable transmit- 
ting capacity the shaft. 


from which may determined the value the ratio 


The following tables, calculated from these formulas, give 
the limits which the power transmitted shaft ab- 
sorbed the friction the bearings, the assumption 
being that the factor journal friction equals 0.06, and 
that the twist shall not exceed 0.10 degree per 
foot length for steel, nor .075 degree for wrought iron. 


The shaft supposed free from all pulleys and gears. 
TABLE LENGTH FOR STEEL SHAFTING. 


Diameter Length when Length when 
inches. sorbed per per cent. 
1,585 792 396 
3,170 1,585 792 
4,755 2,377 1,188 
6,340 3,170 
7,925 3,962 1,981 


TABLE LENGTH FOR WROUGHT IRON 
pulleys the line. 


Diameter Length when Length when 
inches. sorbed per cent. per cent. 

1,250 625 312 
2,500 1,250 625 
3,750 1,875 937 
5,000 2,500 1,250 
6,250 3,125 1,562 


From the foregoing will seen that shafting alto- 
gether for conveying power any considerable 
distance, and belting not adapted this work choice 
must made some other method. 

For mere dead pull, such the alternate strokes 
needed operate pump, work is, and has long been 
transmitted very great distances; the long lines 
draw rods, ropes wires used mining regions, quar- 
ries and elsewhere, for transmitting the power water 
wheel means crank its main axis, pulling during 


| 
VELOCITY OF ROPE IN MAIN DRIVE FROM ENGINE =4p00 FEET PER MINUTE, 
VELOCITY OF ROPE FROM JACK SHAFT TO Mii_= 6400 FEET PER MINUTE, 


FIG. 24.-ELEVATION ROPE DRIVE WILLAMETTE MILLS. 


given, all other forms require generator the one end 
and motor, and usually separate attendants, the 
other. 

Other things being equal, the relative merit various 
methods transmitting power will indicated the 
cost transmitting certain amount power any 
given point, compared with the cost this power the 
generating station, while their absolute merit will 
shown comparing the cost the transmitted power 
the receiving station with the cost producing the re- 
quired power directly this point.* Such determinations 
are materially affected variations the amounts 
power and the distance transmission, the other prin- 
cipal factors considered being the efficiency the 
system, the number working hours per annum. the 
price 1h. per hour the generating and receiving 
stations, and the convenience and applicability the 
system each special case. 

The efficiency any system transmitting power 
expressed the ratio the power obtained the receiv- 
ing station the power given out the generating station. 
all systems, losses power greater less magnitude 
occur, and the most efficient system that which those 
losses are reduced toa minimum. shall not attempt 
here lay down rules governing the choice any partic- 
ular method, for the requirements and conditions are 
varied that every individual case must decided upon 
the engineer separately with knowledge all the 
before him. Our present object ascertain the princi- 
ples governing the use ropes, and determine those 
conditions best suited their economic working. 

(To continued.) 


Laboratory 


Before leaving the discussion the pulso-alternating 
current which the last paper was devoted seems 
worth while consider briefly the other ways, any 
there may be, generating this sort current. The 
methods first used for obtaining and for operating 
such motor system that shown Fig. 27, which was 
originally built for rotary field machine operated 
quadrature currents, are interesting, inasmuch they 
show how experiment undertaken for one purpose 
will sometimes lead the elucidation some entirely 
unexpected and novel idea. 

before remarked, not every alternator that can 
made give such current without some sort 
commutator process rectification, which may 
generally considered objectionable; with such rectify- 
ing process, however, any single alternating current can 
put into the form shown Fig. simply re- 
versing every other pair impulses (the shaded ones) 
the single alternating current indicated Fig. 30a. 
Such plan is, however, objectionable; for even when this 
much has been done the component currents are not 
separated, and that course will require another 
commutating process some kind, whereas the divided 
alternator with ring armature like that shown Fig. 
produces the required current yielding its two 
components without rectifying process any kind 
two independent circuits and the recombining simple. 
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however, any other form alternator than that hav- 
ing armature taken, entirely differ- 
ent current will result. Thus the form indicated the 
diagram, Fig. 29, which may compared the Westing- 
house and Thomson-Houston types having the coils laid 
flat upon the cylindrical surface the armature, comes 
under the general type Lontin machine polar arma- 
ture type. 

examination the induction change that takes 
place this machine shows that the current 
zero value when the centre the armature coil oppo- 
site the centre the poles, and such current cannot 
given prolonged zero value, though its maximum 
duration may slightly prolonged. shall then have 
from this type machine when built the double 
form shown Fig. two currents quadrature 
shown Fig. 29a. The plan first used for obtaining 


la 


! 
! 
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the pulso-alternating current shown Fig. 30, where 
verters, having each their primaries wound op- 
posite quadrants, and their secondaries, and wound 
the intermediate quadrants. Now, started take 
from these converters two currents quadrature which 
was after first, and which will seen can 
taken from the two secondaries the two primaries are 
connected series single continuous ring winding, 
except that one-half the winding two opposite 
quadrants one ring, and the other the inter- 
inediate quadrants the other ring shown 


Fies. 30A AND 


30. The different points the entire winding 
were then connected Gramme ring fashion 
commutator having segments over which 
travel two revolving brushes, through which di- 
rect current introduced the primary windings, mov- 
ing course the polar line the two rings the 
brushes sweep around the Such arrangement 
will give perfect quadrature currents two circuits 
both the terminal and one each and 
There need little sparking, the ring 
continuous, and the same iron continuously magnet- 
ized the degree saturation. 

Let inquire now what will happen if, instead 
connecting the two primaries single continuous 
ring winding, each primary its own ring treated 
separate independent circuit, the commutator serving 
only send the direct current first one way and then 
the other through the two independent primaries suc- 
The diagram, Fig. 40, shows the two convert- 
ers with their primaries connected this plan. 

the brushes the commutator sweep over the seg- 
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the primary the converter K,; then they pass over 
the segments and 13, 14, 15, 16, current .is being 
sent the same way through the primary converter 
and none all which important will the mean- 
time going through the primary K,, and there will 
induced current its secondary coil. shall 
therefore have period zero current the secondary 
the converter that corresponds time exactly 
the period activity the secondary the other 
converter. Following the brushes through another quad- 
rant find that the primary, converter now gets 
the current again, but reverse direction that 
which was sent before; then the secondary this 
converter for the time yields negative impulse. The 
primary the converter then gets the current for 
quadrant period the reverse direction, and its second- 
ary then gives impulse negative current. From 
the two converters arranged this manner obtain 
therefore two currents like those indicated full and 
dotted Fig. 30b, first two positive, and then two neg- 
ative, impulses, pulso-alternating current shown. 
interesting note how entirely different effect 
obtained depending simply upon the condition whether 
the two primaries the different rings are connected 
together series Gramme ring fashion con- 
tinuous winding are connected the collector 
independent circuits comparable the two cases 
closed and open coil dynamo; the first method gives 
the secondaries two independent currents quad- 


m, 


rature, whereas the other gives the components the 
peculiar pulso-alternating current Fig. 30b. 

Another plan was then tried with similar results. 
This shown Fig. 31, which shows two liquid com- 
mutators similar that described previous 
paper the series. The terminals and source 
direct current are taken the fixed electrodes the 
two tubs, and the spindles the revolving electrodes 
are geared not only revolve synchronously, but 
maintain the positions indicated right angles 
other, the fixed electrodes are the same right 
line. 

Under these conditions the two 
commutators would ordinarily give 
‘two currents quadrature—but 
not necesosarily so, for will 
seen that the fixed and revolving 
electrodes are both made very small 
or, more exactly, are only allowed 
extend over comparatively 
small are the entire circumfer- 
longed period zero current and 
comparatively short period 
activity, that where one the 
maximum current the other 
not only giving current its 
but will continue not 
give for considerable dis- 
tance, which can, course, 
made correspond eighth 

part entire revoluffon, 
which case these two liquid com- 
mutators will yield two single cur- 
rents, which combined produce 
true pulso-alternating current. An- 
other very interesting application 
the contrivance shown Fig. 
will briefly referred here, though belongs properly 


the question the rectification alternating cur- 


rents, which will receive treatment later. 

have seen how direct current introduced the 
brushes and bearing the collector, Fig. 30, send 
direct current first one way through the primary 
the converter the right, then the same way 
through the primary the converter the 
left. Then simply because the current entering 
the brushes and direct current and thus re- 
versed with respect the primaries the brushes 
revolve around, the resulting current the secondaries 
alternating current. Let now inquire what 
will happen first alternating current intro- 
duced the brushes and and second that these 
brushes caused revolve synchronously that 
will correspond passage the brushes 
the current their passage over the segments 
then positive impulse the next quadrant and 
negative the next, and on. 

have only remember that negative current 
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through circuit direction which will 
call backward produces the same magnetic effect 
positive current the opposite way forward, 
and will see that all the impulses from the two 
secondaries and they occur rotation will 
the same sign direction, and when superposed 
shall have pulsating direct current like 
alternating current this system under the conditions 
named, that synchronous rotation, and the spacing 
the impulses that each shall correspond 
quadrant belonging one the primaries. 
therefore have here novel system obtaining sort 
direct current, all events current all the im- 
pulses which are the same direction sign, from 
single alternating current, and this without im- 
mediate commutation the latter—the resuiung direct 
current being, speak, induced secondary. 
Now may well objected that such pulsating 
direct current best poor makeshift com- 
pared with uniform direct current—a double system 
the above description supplied with two alternating 
currents quadrature will give fairly uniform direct 
but probably not smooth that derived 
from quadrature currents means our motor 
dynamo methods previously described. 


$50,000 Street Railway Prize. 


The offer prize the New York Metropolitan 
Traction Company for street railway system superior 
the trolley cable, which referred editorially 
our last issue, contained letter the New 
York Board Railroad Commissioners, which 
print below. While the commissioners were unable 
accept the conditions the letter proposed, they 
have offered co-operate with the Metropolitan com- 
pany far may lay within their power. 
understood that section track 50th street will 
used for experimenting the inventions offered, 
and that one the members the traction company 
now experimenting elsewhere conduit system. 

The letter follows: 


streets where the lines are straight and the 
business heavy, the cable system the most econom- 
ical yet invented. For general use city winding about 
through the streets and following the routes travel 
which the public wish pursue, impracticable. 
You require straight routes for cable roads. have 
addition the lines upon which the will 
laid, over miles street railroads now operated 
with horses, all below the Central Park. these 
lines particular that now desire direct your 
attention. 

the present time the only system whose prac- 
ticability has been demonstrated the overhead trol- 
ley. are well aware, however, that its application 
the streets New York would not meet with the 
approval the community. What most desire now 
hasten the development and perfection better 
system. therefore submit the 
tion: 

First—We will set aside the sum $50,000, 
awarded prize any person who shall, before 
March 1894, submit your honorable board act- 
ual working system motive power for street railway 
cars demonstrated superior equal the 
overhead trolley. 

Second—-The qualities necessary meet 
quirement shall left your decision; but with the 
present state the art, system win the award 
must necessarily approximate the trolley standard 
economy operation, buf should without the fea- 
tures objectionable the public. 

Third—We shall exact rights the invention 
return for the $50,000, and shall have nothing what- 
ever with the making the award further than 
pay any expenses which your honorable board may 
deem necessary wise incur, either the employment 
experts, the giving hearings, the conduct 
experiments—this order that effort may 
spared achieve the desired result. 


Electricity the Fair Grounds. 


The work the removal exhibits from the World’s 
Fair buildings has been considerably delayed during 
the past few days account the cold weather, and 
much difficulty seems experienced obtaining 
cars, and having same located. The foreign exhibitors, 
moreover, are experiencing many delays with the cus- 
tom house officials, and but very small proportion 
the foreign exhibits has been shipped. Most 
them, however, are dismantled and packed. The ex- 
cessive care which the foreigners exercise packing 
their shipments subject constant remark. The 
great Schichau vertical engine Machinery Building, 
with its Siemens Halske dynamo, entirely dis- 


mantled and ready for shipment. 
The domestic exhibits are nearly all gone, only some 


the largest machines those the Electricity Build- 
ing, and the electric plant Machinery Building, are 
still remaining. The General Electric Companv has 
shipped “all that one the memorable 
twin electric fountains the Midwinter Exposition, 
San Francisco, and one their large generators has also 
gone there supply the light for the fountain, and eight 
dynamos with 400 lamps have gone the 
sume place, well six the ten Western Electric 
are machines. Most the remaining T.-H. machines 
were sent single shipments various stations about 
this territory, though few were returned Lynn, 
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Most the Fort Wayne arc dynamos are the 
building, though two have gone the Midwinter Fair. 
All the Brush machines are out. Ten these were 
sent the Boston Electric Light Company, and two 
Rock Island, and the four others, separately various 

The wiring for the are lights, except the patrol cir- 
cuits, now nearly all out the ground except that 
which the subway, none the wires there having 
yet been removed, except only very few the 
power lines. The wire which being Trom the 


ducts found unexpectedly good condition, 
and practically good new. This wire reverts 


the New York Insulated Wire and Cable Company, 
which was furnished. 

Most the wiring for the local telephones has been 
removed, including all that the north end the 
Park, and all the secret service “detective phones” 
are removed. The police and fire alarm boxes are still 
place, although the contract for the use these ex- 
pires Jan. The Chicago Telephone Company’s 
switchboard, which attracted much attention during 
the Fair, still its place, though many the phones 
are cut out, and soon the station will put out ser- 
vice, those remaining the Park being connected into 
the Oakland Exchange. 


Theory the 


FREDERICK BEDELL AND ALBERT 

the previous article the effects were shown which 

are produced variation the coefficients induc- 

tion transformer with magnetic leakage exter- 

nal secondary self-induction. will now proceed from 
the simpler the more general case. 


EFFECTS VARIATION THE MUTUAL IN- 
DUCTION CAUSED CHANGING THE RELUCTANCE THE 


SECONDARY SELF-INDUCTION. 

Constant Primary Current.—We will first consider 
the case which the primary current maintained 
constant. 

External the transformer constant self-induc- 
tion the secondary circuit. The coefficient 
mutual induction and the self-inductions the 
transformer, primary and secondary, and respect- 
ively, vary inversely with the reluctance the mag- 
netic circuit, while all other quantities remain con- 
stant. The secondary self-induction, being the sum 
the “internal,” that the secondary coil itself, 
and the external, 

also have the relation for the case 
leakage. 

SECONDARY ELECTROMOTIVE 

Fig. 82, represents the constant primary electro- 
motive force; the induced secondary electromotive 
for particular value and the corresponding 
secondary electromotive force which overcomes ohmic resist- 
ance. varies, the position the point will change. 
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Transforming into terms the sine alone, have 


this equation, the only variable. The 
locate this diameter Fig. 32, make the angle SOP 
equal and produce The angle OPC equal 
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Fig. 33.—DETAIL PORTION FIG. 32. 


locus isa semicircle with diameter 


This geometrically shown from equation (125) Fig. 
33. Lay off and right angles each 
equal, respectively, the coefficients the sine and co- 
sine equation (125). Erect the semicircles and 
OTS. have from the figure: 


Hence from equation (125) 
The locus accordingly semicircle whose diam- 


cos 


eter the diagonal the rectangle the 
diameters and OX. 


induction, disappears. increases with 


When external self- 


has the ratio 


SECONDARY CURRENT. 


The secondary current equal which 
equal divided and must, therefore, have 


similar locus. Referring the expressions for 
. 


(125) and (126), have 


XXII. 27. 


andif drawn from perpendicular HJ, have 
upon the value L,. Substituting (129) 

Hence the point upon semicircle with for 

The locus for the back electromotive force may 
constructed points located graphically accordance 


with the above relations. The line drawn 
OD, the secondary current for any particular 
point corresponding these same values the 
dicular OF. The intersection isa point the back 
electromotive force locus. Other points are obtainéd 
the same way, and the whole curve thus determined. 
The curve tangent OP, and approaches 
asymptote. 
PRIMARY IMPRESSED 

The primary force the vector sum 
FO, and and therefore equal Drawn 
from origin the primary electromotive force 
diameter will now shown. 

since the points Mand lie semicircle described 


The locus semicircle upon the 


upon and since the angle MFT 
MOT each subtending the same arc the 
sin 


sin (6, (130) 


triangle FMN 


MNsin (6, (131) 
follows directly from (130) and that 


Since MFN right angle, the point always 
lies upon semicircle with diameter constant 
value, but shifting position increases. The 


FIC. POTENTIAL TRANSFORMER WITH EXTERNAL FIG. CURRENT TRANSFORMER WITH EXTFRNAL 
SECONDARY DIAGRAM FOR SECONDARY SELF-INDUCTION. TYPICAL DIAGRAM FOR 
VARIATION THE MUTUAL INDUCTION. VARIATION THE MUTUAL INDUCTION. 

now required find the locus upon which will back electromotive force locus might have been con- 

From the triangle OBC, have L,I, locate the Jocus the primary electromotive 


Mcos 


force, draw equal and parallel Then 


or, BACK ELECTROMOTIVE FORCE. smaller, the angle diminished. When there 


All rights reserved. 
tFor the previous section this article see ELECTRICAL 
ORLD Dec, 23, 


and degrees behind the secondary current. 
Referring equation (127) have 


then takes the simpler form given Fig. 
the previous article, 
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Constant Primary Potential.—The figure showing 
the effects produced varying the coefficients in- 
duction constant potential transformer given 
Fig. 34. The construction first made for constant 


primary current OA. Any particular value the 
primary electromotive force must changed from 


for constant potential, and all other mag- 
nitudes changed the same proportion; that is, 
becomes becomes OD', becomes 
ete., already explained the construction other 


constant potential diagrams. 


The Caleulation Alternating Current 


ARNOLD. 


the last section this article* equation (40) should 

read 

deduction from equations (31) and (33) 
. Pr 
and neglecting the self-induction the armature 
account leakage, 


then also does 

The last two equations indicate that the torque equiva- 
leat the energy the divided 
the angular velocity the rotary field. Consider the 
numer pairs poles the motor then the torque 
times great. provided the energy absorbed the 
armature remains the same. 

torque which corresponds the torque the motor 


(54) 


and full output, then,as the energy absorbed 


the armature, into account the losses occurring 
the motor, must decidedly more than 20h. 
wished secure attractive moment multiple the 
normal torque, then should have supply the 
motor many times the normal watt consumption. 

With large absorption energy possible keep 
the primary potential constant only when the 
the source energy (be transformer generator) 
very large compared with the capacity the motor. 

the the current source but little greater 
than that the motor, then the case motors con- 
structed for attractive force the primary potential 
fallsrapidly. This fall potential primarily due the 
self induction, and scattering lines force the 
owing the consequent great shifting the phase 
between and the energy necessary for starting the 
motor can only great increase current, 
amounting many times the normal. great increase 
current causes another drop potential directly, and 
also account the increased magnetic leakage. The 
can thus fall low that case improper con- 
struction the armature the use special starting 
devices the motor may exert pull whatever. 

Therefore, the construction motors one must bear 
prominently mind that the desired attractive force 
should obtained with the smallest 
This last maintained requisite particularly important for 
motors lighting circuits. 

The dependence current upon other qualities de- 
duced from equation 


will distinguish two namely: 
When the resistance small compared with 


2 8, <i 
The reverse, where large comparison 
then the result about 


From (46) and (57) apparent that procure 
certain torque the necessary current less the greater the 
coefficient self-induction, which means the smaller the 
resistance the magnetic circuit field and armature 
cores and air space and the less the magnetic leakage—that 
is, the larger is. The influence and depends upon 

the induced circuit consists many windings 
large section, then the introduction resistances the 
different phases the circuit, and the fre- 
quency, the necessary current produce certain torque 
can decreased. 

If, the contrary, the induced circuit consists few 
thin wires high resistance, then have the opposite. 
The current necessary for the desired torque increases with 
increasing resistance and diminishing frequency. 

the resistance must appropriate value 
for given value frequency, obviously 


See THE ELECIRICAL WORLD 1893, page 444. 
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that value increase diminution will alike 
cause increase the strength the current 

can determine the value equating equations (56) 
and (57). 

Thus, 


(58) 


can also arrive the same result the following 
manner: 

Let designate the relation the energy necessary 
produce the rotary field the energy consumed the 
motor; then with primary, and secondary phases, 
have, disregarding the losses due hysteresis and Fou- 


cault currents: 


Considering variable, then differentiation find 
that maximum for 


L,. 
The efficiency the motor starting diminishes with 
decreasing resistance and increasing leakage, but be- 


comes greater and increase. The influence the 
magnitude and depends upon the relation 


then the efficiency increases increases, but 
when starting the motor except with the use 


Practically seldom possible make the armature 


switching devices for, the first place, the section 
the wire would small cause excessive heating 
the same, and, secondly, the torque would too small 
for some purposes for the greatest value does not co- 
incide with the maximum torque (see Fig. 8); this would 
the case only when 


when 
Complete motors, which tested, constantly showed 

explanation the aforesaid will cite few experi- 
ments which have been carried out motors the Mas- 
chinenfabrik Oerlikon. 

The magnetic attraction ona lever arm 11.5 cm. long 
four pole motor was (1) When the armature 
winding was made upof three and turns 
mm. wire per phase, with volts, 230 ampéres, 
was kg.; (2) when the armature winding consisted 
three phases, each turns mm. wire, with volts. 
150 was kg. 

four-pole 3-h. motor gave the following pulls ona 
6-cm lever: (1) With armature winding closed 
circuited turns mm. diameter, with volts, 120 am- 
was kg.; (2) with closed circuited turns 
mm. diameter, with volts, was kg. 

The coefficient leakage, can easily determined 
experiment. From equation follows that for 
pairs poles, when small compared with and can 
neglected, 

The torque expressed watts. the lever arm 
the moment metres, and the pullin kilograms, 
then 


(61) 


(62) 

the torque measured for particular current 
then can determine from these equations. The value 
varies with J,. 

di-covered that can very small when the primary 
and secondary circuits remain fixed; per cent. more 
the lines force are lost leakage. 

The shifting phase the primary circuit can 
calculated from Fig. 


1 ~ 


I, R, + 
cos 9, = 4 
E, 


approximately 


From this equation can arrive some important 
conclusions. have just indicated, for instance, the 
the torque the motor full load, regardless loss. 
Now 


(64) 


2 


» 
~ 


then, order obviate the necessity large currents, 
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cos must made large possible. evident 
equation (64), cos increases with J,, R,, R,, and the 
transforming ratio and diminishes with increasing 
leakage and with From this can deduced various 
methods starting multiphase motors, some which 
have already been well adapted 

When turning the primary current resistance 
without self-induction switched in—that in- 
creased. 

The resistance the phase windings the in- 
duced system increased inserting resistances free from 
self induction. 

starting, only part the secondary phase 
circuits are closed, the remainder being thrown when 
the motor has reached full speed. 

The transforming ratio :s, made variable 
same time. 

transformer with variable tramsforming ratio the 
primary circuit. When starting the motor the trans- 
formation made such that the relation 
large possible. 

combination the cases (1) (5) there 
result other methods starting. For instance, the 
induced part can equipped with two windings, and 
starting the winding with high resistance and large 
transforming ratio used, the one lower resistance 
being afterward switched in. 

Concerning the practical worth these methods start- 
ing will have more say later. 

armature which all bars are short circuited the 
circumference would give the highest transforming ratio, 
but the same time would small and large. 

not feared that with the correct resistance 
the heating will too excessive, then such armature 
would give good 

DETERMINATION THE ENERGY 


~ 


will 


with the substitution the value cos 
tion (63) 


from equa- 


The first member gives the energy absorbed the 
primary and the second member gives that absorbed the 
secondary winding. the motor performs work all the 
energy converted into heat. The second member rep- 
tion (50). 

The Capacity Required Most Nearly Neutralize Self- 
Induction Any Frequency Alternation. 


ALBERT 


often desirable dealing with alternating cur- 
rents electricity know, without stopping make 
the calculation, just what capdcity required most 
nearly neutralize given self-induction when the cur- 
rent has given frequency; or, the other hand, 
know what self-induction will most nearly neutralize 
given capacity the frequency used. Again the 
question may find what frequency would 
required most neutralize some given self- 
induction and capacity. 

Any these questions may answered immediately 
referring the accompanying figures without mak- 
ing any numerical calculation. The value obtained 
will sufficiently accurate most cases 
approximate value all that needed, 
all required. Moreover, the graphical 
representation presents the eye once just the 
relation between these three quantities concerned, 
viz., frequency, self-induction and capacity, and shows 
what changes are required the remaining two 
quantities, one alone varied. 

well known that for alternate current flow 
circuit, where the current strictly harmonic, there 
law analogous Ohm’s law for steady currents. 
substitute for the steady current Ohm’s law 
either the maximum square root mean syvare 
value the periodic current, and for the steady 
force the maximum root 
mean square value the periodic electromotive force, 
while the ohmic resistance replaced the im- 
pedance, may write Ohm’s law: 


Constant Electromotive Force 
Resistance 


(1) 


Constant Current 


The analogous law for harmonic currents 


Maximum harmonic Maximum Harmonic (2) 
current Impedance. 


Square root mean Square Root Mean Square 


current Impedance. 


symbols, letting and denote either steady 
current maximum, mean square root 
mean square valueof the samefor harmonic cur- 
rents, while and stand for the resistance, 
the coefficient self-induction, the capacity 
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times the frequency respectively, may write Ohm’s 
law for steady currents: 


The analogous law for harmonic currents, where the 
capacity and self-induction are series, is: 


Vig. illustrates what meant capacity, and 


AND 


(4) 


(5) 


self-induction series distinction from Fig. 
where they are represented parallel. 

then evidently the current flow the analogous law 
would the same that given Ohm’s law; and 
the current would thus the same the capacity 
and self-induction were absent. are thus led 
speak capacity neutralizing self-induction when, 
although they are present, the current flow the 
same they were absent. And this relation 
that must exist between the quantities and 
before such neutralization takes place, viz.: 


(6) 
This may written variety ways all which 
express the same thing, thus: 


Q = — (7) 
(8) 


should remembered that unless the current 
strictly harmonic will not possible neutralize 
completely any self-induction capacity, but with 
ordinary alternating current which not strictly 
harmonic this relation may some cases give almost 
complete neutralization, while gives 
approach neutralization any other relation. 

the unit self-induction, the above expres- 
sion the henry, the corresponding unit capacity, 
which satisfies the equation the farad. The farad 
too large unit for practical purposes, and the 
10° 
nearly adapted for the practical unit. microfarads 
and henrys are the units, may introduce the factor 
10° into the equation, and write: 


10° 
=. 


more 


(9) 


where denotes the frequency. 

assume that the frequency 100 alternations 
per second, the right hand member (9) constant 
equal approximately, and the equation may 
written: 

2.538. (10) 

Referring Fig. let the abscissae represent values 


farads. squares horizontally are one unit, 
and four squares vertically one unit. The plot 
equation (10) will give the curve labeled which 
equilateral hyperbola having the axes and 
asymptotes. 

similar manner that indicated curves have 
been drawn for different values increasing 
tens from 200. 

Consider example: 
self-induction henrys? Look the 
horizontal axis for .4, then run vertically from 
the mark till come the curve labeled 150, 
and read the vertical scale little more than 2.75 
Upon calculation find the correct 
value the formula 2.8 microfarads. 

Since the equation expressing this relation exactly 
the same form and are interchanged, may 
read off the axis abscissae and ordinates. 
obtain the same result for the last problem; for 
the vertical axis .4, and then 
horizontally the right until meet the line 


Since there choice two places 
which may consulted, that place may 
chosen which will give the most accurate 


Then this means may increase the range the 
frequency 100 and the self-induction 10. This 
out ramge for the horizontal axis, 
reading the vertical axis find that 
This, will seen, nearly correct re- 
ferring equation (10) and substituting 10. 
The straight line crosses the curves Fig. the 
where the self-induction numerically equal 
the capacity. 


THE ELECTRICAL WORLD. 


Referring again equation (9), may write 
either the forms, 


10° 
(11) 
10° 


assume that microfarad and wish inves- 
tigate the relation between and have the equation 


Let the abscissae, Fig. represent values and the 
ordinates values equation (13) will then give the 
curve labeled microfarad henry. This curve 
not conic section, were those Fig. but here 
have curve whose equation the third degree. 
If, the other hand, put equation (12) 
find that 
beled microfarad henry, use the same 
units the axis abscissae for did 
formerly for Hence may use the same set 
curves, whether the horizontal axis for for 
example, take the curve labeled .7, and consider 
mean microfarad, then may read off henrys 
the horizontal axis. But, consider that 
means henrys, then may read off microfarads upon 
the axis. 

Let required find what frequency henry 
will neutralize 2.5 microfarads. Selecting the ‘curve 
marked .7, observe that distance 2.5 horizon- 
tally the right the origin the ordinate gives just 
120, the required frequency. The same result should 
obtained select the curve marked 2.5, and 
distance horizontally the right. find that 
the result before, 120. Since this result comes out 
even 120 may verify reference Fig. 
where there curve given for 120, and not 
need interpolate. 

Let required find what capacity with fre- 
quency 155 will just neutralize 2.3 henrys. Referring 
Fig. and measuring 2.3 horizontally and 155 ver- 
tically point between the curves la- 
beled and .5. Upon estimating the number hun- 
dredths judging the relative distance the point 
from each curve, and .5, and remembering that the 
curves grow gradually nearer together 
proximately. This value may now tried meas- 
uring off horizontally and going the 155 
line vertically. The point arrived should lie upon 
the 2.3 curve 4.6 the correct value; and esti- 
mating the distance between the two adjacent curves 
may verify the result before obtained. 

Interpolated values may obtained quite accurately 
the following manner: the first place 
moticed that the curve labeled were given, the 
curve labeled could constructed from very 
easily; for, with any given ordinate, 80, for example, 
the abscissa curve being exactly one-half 
much the abscissa curve which, this case, 
Similarly each abscissa curve one-half much 
the abscissa curve corresponding the same 
ordinate. And generally curve labeled might easily 
constructed from curve simply making the 
abscissa the new curve, corresponding the same 


ordinate, bear ratio that curve Thus 


the curve labeled has its abscissae twice great 
that curve for the same ordinate. 

Since there are always places where may 
try our values obtain result leads method 
obtaining new curve from those already drawn. 
Suppose were desired, for instance, draw the 
curve labeled 1.5. Since the ordinate distance 
horizontally the right crosses the 1.5 line the 
same height that the ordinate 1.5 the right crosses 
the line, follows that the curve labeled 1.5 may 
constructed observing where the vertical line 
1.5 units the right the origin crosses the various 
curves already drawn. For instance, the 1.5 vertical 
line crosses the curve height 58. Lay off, 
then, the ordinate units the right, height 
58. This will one point the 1.5 curve. Follow- 
ing the 1.5 ordinate again, crosses the curve 
the ordinate units the right, find second 
point the 1.5 curve. Thus enough points may 
found enable draw the curve 1.5. 

return the case interpolation already con- 
sidered, may the value correspond- 
ing L=2.3 and n=155 follows: estimate 
the value The .46 curve may easily 
drawn near the point question finding only two 
points the curve the indicated. Observe 
where the and 2.5 curves cross the .46 vertical, and 
lay down these observed heights upon the and 2.5 
ordinates respectively. This gives two points upon 
value and shows the reading .46 nearly correct. 
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correct value being .4585 approximately, 
culated from the formula. 

little practice will enable one interpolate quite 
accurately when and will take but 
moment the method indicated. either 
the given values even number for 
which curve drawn, that curve may selected for 
the even number, and the other number may read 
off the horizontal axis, whether even not, 
that imterpolation necessary. For example, what 
frequency required neutralize 1.8 henrys and 2.35 
microfarads? There curve drawn for 1.8. Read- 
ing the ordinate this curve 2.35 the right read 
the required frequency. 


CONDENSER PARALLEL WITH 

The preceding remarks have applied apparently only 
that case where condenser was placed series 
with self-induction, but true that they will apply 
whether have the condenser shunted around the 
self-induction placed series with it. Generally 
may say that the result obtained neutralizing ca- 
pacity and self-induction bring the difference 
phase between the impressed electromotive force 
and the current zero, that they have the same 
direction. The diagram for the case condenser 
shunted around self-induction make this more 
clear. Let the circuit that represented 
where and mean the capacity, resistance and 


The geometrical diagram seen Fig. Here 


represents the impressed electromotive foree 
points Fig. The current one branch 
entirely independent that the other and depends 
solely the electromotive force the 
terminals have self-induction one branch 
will cause lag the current behind the electro- 
motive force OA. This current represented OD, 
and the tangent the lag AOD depends merely 
the ratio 
and does the magnitude OD. has been 
that this point moves upon the semi-circle 
upon diameter, the resistance varied, and 
even though the resistance 
zero, still would 
infinite current from flowing. ‘The 


varied, this angle AOD varies, 


prevent 


rent that may flow then and equal 


Considering the condenser branch, the current 
will advance OA, the electromotive force, 


the angle whose tangent 
Re @® 
that very small and negligible this angle al- 
most exactly degrees advance and 


But consider 


prevents infinite flow current its branch, even 
though the ohmic resistance very small; and the 
magnitude OB, the condenser current, 

The current the main line the sum 
the two bramch currents. the case supposed, 
could make the resistance each branch very 
small, the branch current and would 
exactly opposite directions, and the geometrical sum 
would the arithmetical difference the currents. 
call the main current, 


the relation 


exists, the main would zero, while the 
branch currents might quite large. This would, 
course, ideal case, for could not practice 
reduce the resistance the branch 
induction low. But, when the resistance increased 
from small value, the induction current moves along 
the semi-circle and the resultant current the 


main line, being the sum and OB, moves along 
the semi-circle OFB, and almost phase with the 


electromotive force when the resistance 
the branch small compared with the 
inductance. comparatively large current 
shunt branches may obtained this manner from 
small main line current. The relations represented 
the curves Figs. and are the essential ones 
whether the self-induction and capacity jointed 


See Alternating page 309, Bedell and 
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‘TECHNICAL LITERATURE. 


(Compiled from the principal foreign journals.) 


CARL HERING. 


ELECTRO-PHYSICS. 

for December reprints short note Koch, 
tioned the Digest last week; describes method 
which found very satisfactory; consists 
Dewar form capillary electrometer, which the 
electrolyte the liquid itself investigated; all 
dielectric liquids without exception when thus inves- 
tigated polarization, but thinks probable 
that the case benzole, for instance, due 
the presence impurities, describing another experi- 
ment showing that when its greatest purity benzole 
showed polarization, even with high and 
appears perfect insulator; moisture appears 
one the principal impurities. 

Propagation Waves.—According 
the Lond. “Elec. Dec. Dr. Riley, recent 
lecture, referred the researches Hertz, stating 
that had proved experimentally that the waves 
were transmitted with velocity about 185,000 
miles per second; states that light waves are un- 
doubtedly electro-magnetic waves, and that 
had confirmed the theories Maxwell. 

Reflection Waves the End Conductor. 
—The Lond. “Elec.,” Dec. publishes, with Mustra- 
tions, translation the article Sarasin and 
Rive, mentioned the Digest, Dec. 16. 

Waves “Phil. Mag.” for Decem- 
ber contains article Mr. Yule, describing some 
length researches the passage electric wave 
trains through layers electrolytes, made with the 
advice and suggestions Prof. Hertz. 

Blondin’s mathematical article 
“Oscillations and Cylindrical mentioned 
the Digest Dec. continued some length 
“La Lum. Dec. 

Interference Waves Lum. Elec.,” Dee. 
reprints the first part article Messrs. Klem- 
and Czermak from “Wied. Ann,” vol. 50, 174. 

Multiple Lum. Dec. re- 
prints from the “Jour. Phys.” abstract 
article Mr. Garbasso. 

Vacuum Tubes —Sir David Salomons, the Lond. 
cations (see Digest, July 22), states that his 
opinion the phenomenon dissociation vacuum 
tubes simply question interference and com- 
parable to, not actually identical with, 
rings; experiments are claimed confirm this 
view. 

Heat Radiation.—In editorial the Lond. “Elec. 
Academy paper Mr. Violle, which found that 
number substances which are chemically very 
different present exactly the same and act 
equally upon the eye, and upon photographic plate 
when heated the are, showing that all these sub- 
stances are equilibrium radiation according 

“Elec. Dec. reprints scientific paper Mr. 
Allan, read before the Physical Society Glasgow Uni- 
versity. 

MAGN 

Elongation Produced “Phil. 
Mag.” for December contains communication 
Mr. Lochner, Worcester, Mass., which gives 
figures ‘and curves obtained from series investi- 
gations intended confirm the apparently contradict- 
ory results Berget and Bidwell, and resulting 
experimental verification both. His 
are follows: They confirm the general form Bid- 
well’s curves; they indicate that the expansion 
function the ratio between the diameter and the 
length, and that the elongation varies directly pos- 
sibly the square root this ratio; they indicate that 
the varies directly the permeability; that 
the current for the maximum expansion and for the 
point expansion depends upon this ratio; there are 
two maxima, one for increasing current and an- 
other decreasing the current from the first maxi- 
mum; the first contact gives more expansion than the 
second and the following contacts, the expansion 
falling off with subsequent contacts. 

translation published the Lond. Dec. 
including one the cuts; editorial sug- 
gested that the rotation the iron molecules their 
axis may account for increase length, and that 
the other hand the mutual attractions between the 
adjacent molecular poles would tend shorten the 
distances between them; the two effects would occur 
simultaneously, the former producing the greater 
fect first while the latter would become more 
marked when the iron approached higher degree 
magnetization. 
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The Pull Magnets.—In editorial “Ind. and 
Iron,” Dec. discusses several different points 
view from which the pull electromagnets may 
considered; the first appears theoretical inter- 
est only; the next find the induction and square 
it, giving the pull per centimetre, the pull being propor- 
tional the square the induction, and the air 
space supposed small, this pull per square 
centimetre multiplied the area get the total 
force; the third method find the energy stored 
the system, then let the armature move toward the 
magnet, thus putting more energy, 
circuit the cell which exciting the magnet, theréby 
getting out certain amount energy; then the dif- 
ference the energy put and taken out electrically 
the sum the first two less the third, and this 
can calculated and the work done the armature 
can calculated, numerical example promised 
the next installment. 

UNITS, MEASUREMENTS AND INSTRUMENTS. 

Siemens and Nebel resistance con- 
sisting open spiral packed sand iron 
tube enameled the inside illustrated Lum. 
Elec.,” Dec. 

The Continuous Current Are Standard Light.— 
The translation Mr. Blondel’s Congress paper 
continued the Lond. Dec. 

Lum. Dee. describes and illus- 
trates the Dejardin meter. 

Measuring Instruments.—Ia Messrs, Niblett and Ewing’s 
serial the Lond. “Elec. Dec. the subject 
verniers discussed. 

DYNAMOS AND MOTORS. 

“Elec.,” Dee. contains well illustrated article 
Mr. Kingdon, which shows that there real 
difference between motors and dynamos, which ap- 
pears haye been overlooked; this difference the 
process commutation the armature and the 
effect the reversal the current the coils under 
the brushes upon the magnetic field; illustrates his 
argument with the aid number diagrammatic 
illustrations and arrives the following conclusions: 
“In motor the armature rotation tends increase 
the aggregate magnetomotive force the field and 
armature coils, and strengthen the magnetic field; 
dynamo the armature rotation tends reduce 
the aggregate magnetomotive force and weaken the 
field; motor the effect commutation tend 
reduce the aggregate magnetomotive force and 
weaken the dynamo the effect commuta- 
tion tend increase the aggregate magnetomotive 


force and the field. 
very sensitive increases magneto- 
motive force, while, the 


comparatively insensible reduc- 
tions the magnetomotive force; dynamos, there- 
fore, much more necessary have special arrange- 
ments for commutating the current avoid 
sparking. 

Theory Rotary Field Motors —In “La Lum. 
Mr. Leblane criticises the article Mr. Far- 
man (see Digest, Dec. 9), which denies the cor- 
rectness one the formulas; among other things 
also states that, contrary Mr. Farman’s assump- 
tion, all good machines the coefficients self-induc- 
tion the circuits are constant. Mr. Farman replies 
the first criticism, showing that Leblanc’s assump- 
tion incorrect; the latter Mr. again replies. 


ARC AND INCANDESCENT LIGHTS. 

Cost Gas and Electric Light.—The 
Dec. makes some interesting deductions based 
partly recent tests gas burners made under the 
auspices Prof. Ayrton. set curves given for 
four different burners showing the relation between 
pressure and cost per candle per year, all which show 
minimum for the cost. comparing gas lights 
with electric lights, attention called the fact that 
the efficiency depends largely the size the burner, 
but that such difference exists with incandescent 
lamps, while, the other hand, gas burner has 
long life while incandescent lamp has not. 
graphical representation the results given the 
form lines different lengths representing the costs 
for different burners and incandescent lights. 
order compete with the average gas burner with gas 
run nearly watts per candle, and the rate 
about cents per kilowatt-hour. 

Filament.—The “Elek. Nov. 30, mentions 
new patent Mueller, which the filaments are 
made very thin metallic wire, best made two 
parts fine cast iron with one part aluminium; 
this very porous, sufficiently ductile when properly 
annealed and already contains carbon, besides being 
poor conductor; the fine wire first treated 
heavy liquid hydrocarbon, having high boiling point, 
which the filament absorbs the liquid; after being 
bent into shape covered with layer carbon 
being dipped pitch, dissolved alcohol, which 
graphite lamp black has been added; after drying 
pressing weak current through the wire, 
placed receptacle connected with airpump. and 
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retort, the latter containing warm hydrocarbon; 
strong current then passed through which 
posits layer carbon. (This appears some- 
what similar the well-known Cruto process, which 
fine platinum wire was treated hydrocarbon.) 

Diffusers.—Mr. Haubtmann continues the discussion 
the Fredureau diffusing globes “L’Elec.,” Dec. 
the present portion devoted mathematical 
sion the optical features. 

TRANSMISSION POWER, 

portion the discussion Prof. Forbes’ paper 
more fully the Lond. “Elec. Dec. than 
the journals from which the abstract the Digest 
last week was taken; from this the following 
tional abstracts are taken: Mr. Morley does not agree 
that one the greatest advantages low frequency 
connection with the line condmetors; discusses 
some length the so-called Hughes effect, showing 
how very slight would this case, even 
higher frequencies; doubts whether worth the 
while lower the frequency that extent 
obtain such very slight gain the line; regarding 
the transformers does not agree with Forbes, stat- 
ing that was impossible any amount money, 
space, time thought make transformer anything 
like good low frequency high, was not 
question design money; was great mistake 
think that transformer could designed 
equally good under any given set conditions far 
periodicity was concerned, was not possible: 
called attention the fact that Forbes had cut him- 
self off from the possibility using commutated cur- 
rent, because the lights would flicker; for lighting pur- 
poses must always transform higher frequency 


-or direct current; regarding the question regu- 


lation multiphase working, states that 
lieves merely question design and that 
with reasonably straight characteristic there would 
bad effect; “ordinary dynamos that had curve 
that went down like the Falls Niagara were un- 
suited for this kind working.” Mr. Kapp agreed 
with Mordey regarding the transformers; referring 
the calculation the end Forbes’ paper agreed 
with the per cent., but feared that had been over- 
looked that with high frequency times the 
would have supplied, and what appeared 
increase the loss per cent. became actually 
gain per cent., showing that the high frequency 
motor was the more efficient; regarding the starting 
alternate current motors attention the 
ingenious arrangement now used all over the Conti- 
nent, consisting auto-transformer, with switch 
handle, which transformed down low voltage for 
starting the motor, arrangement which worked 
very satisfactorily; thinks there are very strong 
reasons against adopting low frequency for motors 
and also, though less extent, for transformers; 
regarding the proposed dynamo stated that alter- 
nator light for the output had ever before been de- 
signed. Prof. Silvanus Thompson disputed the point 
that the lower the frequency the more efficient and sure 
the parallel working; discussed some length 
several points regarding parallel working. 

Nov. 30, gives figures regarding the efficiency 
the transmission this plant, from which take 
the following: The distance 17.2 miles, which the 
longest any plant Switzerland; 262 horse power 
are transmitted continuous currents efficiency 
per cent.; the voltage from 5,000 the 
efficiency the line about 85.6 per cent., that the 
generator per cent. and that the motor about 
per cent. 

Transmission Power—Prof. Unwin’s fifth lecture 
concluded and his sixth one begun the Lond. 
Eng.,” Dec. His sixth lecture, which includes 
gas and electricity, was abstracted the Digest, Dec. 

ELECTRIC RA'LWAYS. 

Dec. gives short description, accompanied 
number working drawings, the accumulator cars 
used Paris, taken from “Rev. Industrielle.” After 
trying gearless motors the single-reduction gear was 
decided upon; there are 108 cells having total weight 
tons; the motor (with steel pole pieces) and car 
weigh tons. 

Dec. contains short discussion regarding 
flywheel reservoirs, compared with the use 
age batteries; the editors that journal claim that the 
only direction for improvements looked for 

printed the “Zeit. fuer Elek.,” Dec. compares 
detail the cost horse and electric traction, based 
German prices. 

Mining Ind.,” Dec. 
gives short illustrated description new Schuckert 
locomotive used German coal mines. 

CENTRAL STATIONS. PLANTS, SYSTEMS AND 

fifth section Mr. Ket 
nedy’s serial contained the Lond. 
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Dec. discusses central stations and sub-stations, 
giving general diagram the connections; the gen- 
eral arrangements have already been described 
these abstracts. calls attention the form 
curve the current, stating that the one which gives 
the best results the true sine curve, which 
from but few alternators, among which 
Kapp’s; the dynamo proposed Mr. Kennedy, already 
described, and which calls the dynamo, 
states would have given the best results used 
the Niagara Falls station; there are least four dif- 
ferent and new methods convertimg quadrature 
currents into continuous currents, the best one which 
later; claims have been the first advocate 
1886-87 the use low voltage generators, with step-up 
transformers, and that the transformers which were 
illustrated that time are still the best for the pur- 
pose; illustration given showing large number 
coils, each surrounded with iron, the wire both 
primary and secondary being alike number wind- 
ings and size wire, the coils being coupled parallel 
and series obtain different ratios transforma- 
tion. 

Polyphase Currents article the 
Digest, Dec. continued the Lond. “Elec. 
Dee. alternate current motors are classified and 
discussed, the greater portion being devoted an- 
alytical discussion the theory the rotating field; 
appears contain nothing new. 

Motire Power Carter’s serial con- 
tinued the Lond. “Elec.,” Dec. the present section 
devoted entirely mechanics, chiefly inertia and 
moment inertia. 

Fire “Elek. Echo,” Dec. reprints the 
first portion paper Mr. Wilke, which class- 
ifies and discusses fire risks electrical installations. 

“Zeit. fuer Dec. reprints the regulations from 
Register British and Foreign 
for May. 

given abstract the Lond. Eng.,” 
the article mentioned last week. 

contains communication Mr. Granger. 

meree,” France, outside Paris, has 317 stations and 
projected course construction; the total 
horse power 35,000, which two-thirds produced 
steam and the rest mostly hydraulic power, 
few thousand horse power being generated gas; 
only stations the alternating used, 
seven both continuous and alternating currents, and 
the others continuous currents are used. 

Bockenheim.—Almost the entire issue the “Elek. 
Oct. (just received) devoted lengthy 
and well illustrated description this station, Mr. 
Uppenborn. brief description was given the Digest 
Sept. 16, and references Sept. and Noy. the three- 
phase system used connection with accumulators, 
the plant being run only during the day. 

Lum. Elec.,” Dec. gives illustrated 
description this new station, which the three-wire 
system with accumulators used; the illustrations in- 
clude diagram the switchboard with connections 
and some details the station. 

report Prof. Kennedy for the pro- 
posed plant for this city given the Lond. “Elec. 
Dec. 

Cape Town.—The Lond. “Elec. Dec. mentions 
briefly the prospective station Siemens Halske. 

Lum. Elec.,” Dec. gives 
brief description this station, including number 

WIRES, WIRING AND CONDUITS, 

Regulations for Lines Streets.—The rules 
and regulations issued the French Government are 
given apparently full the Soc. Int. des Elecs.” 
for November. 

French Cable Trust.—The Lond. Dec. 
announces that the three most important cable manu- 
facturing companies France have entered into com- 

Networks Coltri’s article mentioned 
the Digest Dec. 16, continued “La Lum. Elec.,” 

TELEPHONY AND SIGNALS. 

Telephone the Tech.,” 30, 
gives some additional information regarding 
this installation, which was described the Digest 
and Nov. calls attention the import- 
ince preventing the subscribers from talking with each 
other, and suggests two arrangements, one which 
have large number transmitters, one for each 
subscriber, all arranged close the speaker, and the 
other have separate induction coil for each sub- 
scriber and connecting them all common transmitter; 
best connect all the primary windings series, 
although they may also connected parallel mul- 
tiple 

several illustrations this telephone constructed 
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practice; the principle was described and illustrated 
the Digest Feb. consists essentially variable 
contact made plastic material, which variably com- 
pressed the vibrations the diaphragm; the plastic 
material made glycerine vaseline and metallic 
powder which light possible, for instance, 
aluminium filings dust; the plastic material the form 
cylinder between two contact plates enveloped 
thin flexible tube, made rubber applied liquid 
form means brush. 

Self-Induction and Discharge.—In editorial 
the Lond. “Elec. Dec. the supposed advan- 
tages low specific insulation resistance increasing 
the speed signaling are briefly, and 
claimed that many eases the conditions working 
made very doubtful whether the improved working 
was not due some cause way connected with low 
insulation; suggested that the question might readily 
settled experimenting with artificial cables which 
number leaks are inserted; less theorizing and more 
experimenting, thought, might soon clear the mys- 
tery. 

ELECTRO-CHEMISTRY. 

the query published The 
Electrical World, Nov. 18, page 396, Prof. Boys 
writes the Lond. that the “experiment 
was effect made the year 1880 (Phil. Mag., Novem- 
ber, 1880), when the late Dr. Guthrie and made compar- 
ative measures the conductivity liquids which 
the currents were induced moving magnetic field, 
there being electrodes. course there evolu- 
tion gas and effective decomposition.” 

Ele its opinion ac- 
count the London “Standard,” the Lond. 
states that the hygienic value the Hermite process 
sanitation one considerable “the 
deodorizing bacillus-slaying propensities electro- 
lyzed salt water appear both prompt and perfect. 
the experiments now being carried out Lorient, 
would appear that the worst kinds sewage may 
allowed, after passage through the Hermite syphon, 
flow open drain along the public street with every 
appearance being limpid and colorless stream pure 
water. also stated that some the fever dens 
Lorient have been appreciably improved 
tion them this electrolytic process. seems that 
there are two classes bacilli, those which like oxygen 
and those which not like it; but neither appears 
like electrolyzed sea 

article this subject and Iron,” Dec. gives 
brief review the history stating that now well 
known fact that the saving effected the electrolytic 
method the manufacture bleaching powder and caus- 
tic soda per cent.; the electrolysis fused salts, 
however, considers great deal more important, and 
thinks many instances will supplant the electrolysis 
solutions; small chlorine and soda are ob- 
tained far more advantageously from fused chloride 
sodium than from its solution, and thinks that the elec- 
trolysis fused common salt will the sole, cheap, effi- 
cient and commercial source chlorine and alkali 
the future. 

Production Lum. Dec. de- 
briefly apparatus Mr. Despeissis, which 
the tank divided into two compartments partition 
extending nearly the bottom and containing layer 
mercury, thus forming metallic diaphragm between the 
two parts; the sodium produced one these amalgams 
with the mercury which agitated, and which decom- 
poses the second, forming caustic soda and hydrogen. 

Electrolyzer.—The Outhenin-Shalandre electrolyzer 

reprints abstract from Rendus,” Oct. 
article Mr. Colin the influence state the 
surface platinum electrode its initial capacity 
polarization. 

MISCELLANEOUS. 

latest form the Moisan fur- 
nace, mentioned the Digest last week, illustrated 
“La Lum. Elec.,” Dec. taken from Rendus,” 
vol. 117, page 679. claimed that the action like 
that reverberatory furnace, which respect differs 
from the furnaces Siemens, Cowles and Atchenson; 
the substances are not contact with the arc, and there- 
fore are not affected the carbon vapor which would 
modify the reactions; the arc produced above tube 
carbon placed perpendicularly the vertical plane 
through the two electrodes; for continuous action this 
tube inclined, allowing the molten material run off; 
magnesia not being reducible carbon does not volati- 
lize chalk does, the latter forming liquid 
calcium and carbon; when thus made can run for 
several hours with currents varying from 300 amperes 
volts and 1,000 amperes volts; with tube 
inclined degrees and with 600 amperes volts 
obtained ingot chromium, weighing 4.4 pounds, 
ont hour. 

Electric Nature,” Dec. Mr. Hos- 
pitalier gives illustrated description the Pouchian 
carriage; the illustrations include diagram showing the 
internal mechanism; the accumulators consist six boxes 
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nine cells each, each cell containing one positive and 
two negative plates; the switch connects the cells 
four different groups for many different ve- 
locities; the motor has power kw., which case 
need can doubled; the total weight the carriage 
without passengers about 3,000 pounds; will carry 
six passengers and will run about miles over medium 
pavement velocity 9.6 miles per hour with one 
charge. 

Influence Machine for Medical article 
French medical journal, Mr. Truchot discusses these 
machines, stating that the types known the Carre, 
Voss and Wimshurst are better adapted electro-thera- 
peutics than the types known the Holtz, Toepler and 
Varley. 


OTTO FRICK. 

order get idea the cost production for 
different classes consumers, the construction, cost 
and expenses for rent, depreciation and repairs were 
divided proportion the demand during the hour 
maximum load, assumed between and 
o’clock the evening during the days before Christ- 
mas. the same manner the expenses for coal, oil 
and attendance were divided according the total 
annual output, this being assumed 1,000 hours per 
annum for every hectowatt use during hour 
maximum load for private lighting. 

There are 3,800 hours for street lamps 
whole night; 2,100 hours for street lamps burning until 
midnight, and 4,000 hours for motors and 5,800 hours 
for street railways. addition current must fur- 
nished for the city water pump, amounting 7,460,000 
hectowatt hours year, which would only charged 
with coal and oil expense they are not operation 
during the maximum load hour and therefore not 
increase the capital outlay. 

tion cost arranged under the heads generating plant, 
distributing plant for light and motors and distributing 
plant for street railway. Very much more important 
than the first cost is, course, the annual expense 
given Table 

The working expenses consist of: 

Interest capital invested per cent. per 

II. Depreciation and repairs, assumed per cent. 
buildings, per cent. cables and overhead lines, 
per cent. transformers, per cent. turbines, 
and per cent. boilers, engines, dynamos, switch- 
board, rotary transformers, accumulators, house con- 
and meters. 

Management. 

IV. Attendance, deduced from the different require- 
ments for different seasons. 

Coal and oil. Having plotted curves representing 
the average day load during winter, summer and 
spring-autumn the losses every hour were determined 
between the lamps and the generating station switch- 
board. From the whole energy delivered the 
part that could supplied water power was sub- 
tracted, and the number engines necessary for the 
remainder was determined, well the losses the 
dynamos and engines. this manner the annual indi- 
cated horse power well the annual engine and 
boiler hours were determined, thus enabling the amount 
coal necessary for heating boilers and producing 
steam calculated for the annual hours, and 
also the amount oil the assumption that the same 
quantity oil necessary for each engine hour. 

VI. Unforeseen and with about per cent. 
total working expenses. 

the reproduction the entire tables showing the 
losses the different parts the system would re- 
quire too much space, only few figures special 
interest will here given. 

The Alternating Current System.—Annual efficiency 
transformers, 82.3 per cent. 83.8 per cent.; annual 
efficiency between lamps and switchboards, 75.7 
per cent.; annual efficiency engines and boilers, 67.8 
per cent.; annual efficiency whole plant, 
54.7 per cent. 

Direct Current System.—Annual efficiency 
cumulators per cent. whole production rotary 
transformers, 88.5 per cent.; annual efficiency between 
lamps and switchboards, 67.6 62.3 per cent.; annual 
efficiency engines and dynamos, 75.5 per cent.; an- 
nual efficiency whole plant, per cent. 

The first figures each case relate the first installa- 
tion; the second the final plant. The reason why the 
efficiency the alternating system increases while that 
the direct current system decreases with the exten- 
sion the plant, found the greater flexi- 
bility the steam plant with the former, the engines 
the first installation being forced run with one-half 
load less during long periods, while the case 
direct current runs hours full load; but the 
cables from the central station and the sub-stations are 
for the final output they only work with the 
first installation part their full load efficiency, 
which thus raised from per cent. 
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The average cost production hectowatt hours 
and the proposed rate charge derived from them are 
shown Table will seen that the normal 
railway per cent. less than they will when 
the whole plant fully utilized, thus leaving large 
charges have been chosen fix the income from 
lighting and motors about per cent, and from the 


TABLE 


COST ERECTION DOLLARS. 


First installation 
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direct current system more than counterbalanced 
the greater cost rotary transformers and storage 
batteries, which amount $240,000 more than the cost 
the transformers. 

Equally unfavorable the system the cost 
cables. Although the high pressure cables con- 
necting the power stations with the sub-stations 


Complete plant. 
with with with 
water-power. one water-power. two water-powers. 


duced per cent. and per cent. respectively, 
above stated, are shown Table IV., which also con- 
tains the comparative results from the different dis- 
positions and the total dividends the invested capi- 
tal that will certainly obtained. 


This table shows that all cases the alternating cur- 


TABLE IL. 


cost per hectowatt 
! 
(7.5) (5.5) 
Private lighting...... 1.1 0.74 1.79 
Public lighting ....... 0.33 0.48 
(2.25) (2) 
Street railway..... 0.24 0.23 0.36 0.36 
City water pumps.... 0.06 


rent system gives better return the invested cap- 
ital. investigation Table will found 
that the difference expense almost exclusively 
the greater capital outlay with the direct 
current system, and other instances comparison 
between the two systems has been similarly unfavor- 


the direct for the same reason. This 
greater capital investment also involves 


amount for Taking Table find that 
the difference $317,300 minus $172,900, $144,000, 
the cost the generating steam plant favor 


Direct Direct Direct 
current. current. current. current. current. 
Turbines and ........... 14,800 14,800 14,800 14,800 29,600 29,600 
Engines, dynamos and 77,300 52,300 244,500 126,100 246,000 134,200 
ghting power stations, oratory, unfore- 
326,600 279,100 590,200 413,100 731,900 562,500 
Distributing plant for and 
Buildings and work 43,000 54,000 105,800 124,200 105,800 121,200 
House connections and 32,200 32,200 119,000 119,000 119,060 
VI. Reserve, unforeseen and superintendence........ 9,600 13,400 21,300 32,700 21,300 
Distributing plant for street railw ay. 
Buildings and street 5,000 5,000 5,600 5,600 5,600 5,600 
Rotary transformers and switchboard 10,200 10,200 22,400 22,400 22,400 
Reserve, unforeseen and 5,500 8,100 8,100 8,100 8,100 
45,000 45,000 72,400 72,400 72,400 
Cost per hectowatt delivered consumers the hourjof 88.5 98.3 56.8 62.7 
TABLE WORKING EXPENSES DOLLARS. 
First in- First in- Complete plant. in- Complete plant, 
stallation one staliation stallation 
jone water- water- water- one water- 
power. power. power. power. power. power. power. power. 
Private lighting. Public lighting. Motors. 
unforeseen. 
est, depreciation and 
Cost one hectowatt- 
The results founded these charges, smaller and cheaper $38,000 than the 


system, the cost the low pressure feeders exceeds 
the cost the primary high pressure network 
$100,000, thus leaving balance $62,000 favor 


TABLE 
First 
installation. 


Complete plant. 


With two 


With one 
water-power. 


With one 


Total 95,940 236, 268, 920) 243,450 
interest (inc. 
8.1 6.8 10.5 7.5 8.2 
the system. The total difference under those 


two heads amounts thus $62,000 plus $99,500 
$157,500, which sum will found very nearly 


equal the total cost given Table and requires 
annual charge for depreciation $12,000 and 
$6,300 for interest, all $18,300, which very nearly 
corresponds with the difference total costs given 
Table IV. From these figures may conclude that 
compete with the system case like the pres- 
ent, necessary reduce the outlay through 


improvements storage batteries, rotary transformers, 
and heavy cables used for low pressure feeders. 

The way which the selling prices have been 
get very exact idea regard the prices which 
electrical energy can sold different kinds 
tomers. shows very evidently that the electric moto; 
can successfully compete with gas engines, and 
steam engines, taking account the much less 
for repairs, oi] and attendance which its use involves. 
Street lighting cam also made very low, and 
incandescent lighting will stand comparison with 

The principles underlying the work which the 
interesting results have been exposed here should 
ceive general approval, affording, does, the only 
way means which true judgment 
the value different systems can obtained. 


Telegraph Storage Battery Plant. 


Although storage batteries have been use for 
time telegraph stations abroad, until recently 
steps have been taken this country adopt them for 
this class work. 

description the storage battery plant recently 
installed the office the Postal 
those who are using primary cells 
work. This the first telegraph office the 
United States adopt this system, and 
now using storage batteries exclusively for the trans- 
action its business. Betore commencing make the 
installation some preliminary tests were made order 
form estimate the size and number storage 
battery cells that would most economically replace 
large gravity cells formerly used, and also deter- 
mine the most suitable method for charging the 
tery. one end battery used telegraph lines 
must connected the earth, was found impracti- 
charge the batteries directly from the 
mains and the same time use the batteries for tele- 
graph work. 

obviate the necessity changing the circuits 
and using extra sets batteries, 
ator was adopted for supplying current the battery. 
this way the street mains are entirely insulated 
from the charging circuit, and the battery can re- 
charged and used the same time. loss the 
transformer imappreciable. 

Although the voltage one storage cell only 
equivalent that two Daniel cells, was found 
that account the low internal resistance the 
storage cells number circuits could 
from the same battery, and that where the working 
conditions are similar those this office, one storage 
cell will replace five more primary cells the type 
now generally used. The fall potential the ter- 
minals primary battery when the circuit closed 
renders impracticable work more than one two 
circuits from the same battery. With storage batter- 
ies, the other hand, the number circuits that can 
operated parallel limited only the maximum 
discharge rate advisable for the size the cells em- 
ployed. 

With the above result basis, plant 500 stor- 
age cells the type “3A” Donaldson-Macrae battery, 
with motor-generator the same make, 
was installed short time ago, and now found 
amply sufficient the work previously done 
about five times that number primary cells. 
larger station operating more circuits would 
necessary only increase the charging facilities with- 
out increasing the number cells, all circuits re- 
quiring nearly the same voltage can connected 
the same battery. 

The battery placed two stands shown 
Fig. each stand being capable holding 300 cells 
and measuring feet long, feet wide and 414 feet 
high. For convenience handling, the cells are ar- 
ranged groups trays shown Fig. each tray 
containing ten cells. The element itself consists 
positive plate section placed frame made 
two half sections, which constitute the negative plate, 
shown Fig. The insulating rods are 
attached the negative element such manner 
render short circuiting impossible, and also 
facilitate the insertion new positive element 
renewals are necessary. element complete 
pounds, and has capacity ampere hours. 
The motor-generator shown Fig. operated 
from 110-volt circuit, and takes from amperes. 
Connected with the generator are fuse blocks and 
polarized trip-switches prevent the battery 
from passing into the motor-generator case 
interruption the motor current. 

The battery divided into twelve groups 
one section being charged time. each group 
cells placed small hydrometer indicate the 
charge that section. Every morning the 
gravity, indicated these hydrometers, observed, 
the charging current switched onto the battery which 
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shows the greatest exhaustion. this way the en- 
tire battery always kept well charged. found that 
not mecessary keep the generator running its 
full capacity keep the cells good condition. 
fact the demand the cells such that the charg- 
ing current might imterrupted for several days 
without interfering any way with the battery ser- 
vice. 

The advantage using storage system for this 
class work has long been recognized. cell 
constamt operation quadruplex circuit gives 
average current about 0.1 ampere, 875 
hours per and costs maintain, the very 
lowest estimate, $1.10. The same number watt 
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still experimental stage, and unfit for practical 
application. safe say that the storage battery 
the future has contributed more than any other 
cause retard the development the storage battery 
the 

> 


St. Louis Railway. 


The Cass Avenue Fair Grounds Railway has in- 
stalled model power station for its electric lines, 
which now comprise miles, over which are operated 
built the car shops the St. Louis Car Com- 
pany. 


hours, furnished electric light companies 
Baltimore, would cost nine cents. 

That lead batteries have not been adopted for this 
work before now has not been due lack effi- 
ciency these batteries reservoirs electricity, 
but the fact that the earlier forms lead batteries 
not depended upon furnish the interrupted 
service demanded telegraph work. cell was liable 
any time become short circuited; often par- 
ticle active material, small escape observa- 
tion. cell partially short circuited this way would 
not only cease contribute useful effect, but would in- 
troduce counter electromotive force more than suffi- 
cient neutralize that good cell, thus diminishing 
the the battery the extent about 
five volts. 

amount attention care the part the 
person charge the battery could prevent these 
accidents, which were attributed not faulty construc- 
tion, but inherent defects inseparable from 
The long time that has taken overcome 
these defects has strengthened this opinion. Such 
sources annoyance longer exist cells that are 
properly made, and lead battery cam now relied 


FIG. 2.-CELLS USED TELEGRAPH PLANT. 


confidence can placed any primary battery. 
not here claimed, however, that lead battery 
requires absolutely attention that the plates 
harden wth age and last The negauve 
plates, true, properly made and protected from 
injury, show signs deterioration 
after years constant service, but the positive have 
renewed every two three years, depending 
upon the character the work performed. The positives 
can, course, made last longer making the 
support heavier, but for ordinary work noth- 
ing gained making the plates too heavy. Unlike 
the zines primary battery, there destruction 
the material lead positive, and can recon- 

Replacing the positives simple operation 
renewing the zines primary battery, and should 
attended before the plates are far impaired 
interfere with the battery service. gradual diminu- 
tion the electric capacity the battery will indicate 
When new positives are needed. 


setting forth the claims lead battery has 
hot been usual give too much prominence the 
renewals. much has been said about 
ideal storage system that general impression ex- 
ists that storage battery with any claims recogni- 
tion should require even less attention than water 
the depreciation factor not reduced zero, 


The power house substantial brick structure, with 
frontage 168 feet, and depth 164 feet. The en- 
gine room measures 164 feet, and the boiler room 
164 feet. Between them roadway feet wide, 
which runs the entire depth the building. The room 
above this used for storage purposes. the boiler 
room, which feet below level, set pairs are six 
down draft return tubular boilers, from the works 
the O’Brien Boiler Works, St. Louis. These are 
feet feet inches, and have 6-inch diameter 
flues, conducting three sheet steel chimneys, each 100 
feet high. conveyor running along the floor front 
the furnaces, and operated small upright engine, 
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pany apparatus the usual type, and also provided 
with automatic circuit breakers with electrical reset. 

overhead and line appliances are exclusively from 
the General Electric shops. The track built sub 
manner, and laid with Johnson 85-pound 
girder rail, with supported joints, the ties Being laid 
the rail. Johnson tie plates are also used, but 
chairs. The curve rails are 100 pounds, and the poles 
were made the Walworth Manufacturing Company. 

the cars are equipped with General Electric 
motors, and type and controllers, and their opera- 
tion has not only given satisfaction but also elicited 
high praise. the operation the road whole, 
Mr. McCulloch, vice-president and general manager, has 
say: 

“We have not had instant delay, and only such 
trifling troubles are incident the handling new 
machinery inexperienced men. attribute our suc- 
cessful start electric life the excellence the elec- 
trical apparatus and devices you have given us. 
have operated thus far with absolute freedom from 
electrical annoyances, and our plant were dupli- 
cated see reason why should make the slightest 
change from the present one.” 


The Official Vocabulary for Code Telegrams. 


This vocabulary, says the London 
now being prepared the International Bureau Tel- 
egraphic Administrations, Berne, accordance with 
the decision the International Telegraphic Confer- 
ence, Paris, 1890. will contain about 240,000 words, 
selected from the eight authorized 
French, German, Spanish, Italian, Dutch, Portuguese and 
Latin. Inflections words, declension, conjugation, 
comparative and superlative, will used, well 
certain number proper names. The words will contain 
least five and most ten letters, and will form 
single series, alphabetically arranged, and numbered 
from 240,000, the different languages being 
mingled according alphabetical order. The words 
are not present any distinction showing the language 
which they belong, and each page will measure 
11.8 inches 7.87 inches, containing 300 worus. The 
vocabulary printed clear characters paper 
good quality. containing part the words, 
the words single language, will not 
Three years after publication the use this official 
vocabulary will become obligatory for the European 
Telegraphic Service, and later on, doubtless, for extra- 
European messages. The vocabulary the property 
the administrations forming the Union, who 


MODEL RAILWAY PLANT. 

will bear the first instance the cost compilation 
and printing. announced that the official 
ulary will published some time 


carries away the ashes and loads wagons. Two 
No. Hooker pumps are comprised the equipment, 
and the water heated feed water heater the 
Excelsior type. 

The engine plant consists four Reynolds-Corliss 
horizontal engines from the shops the Allis 
Company, Milwaukee. Three are 1,000 each, 
with cylinders inches, and the fourth 350 
p., with cylinders inches. The flywheels 
the large engines weigh tons each, and revolve 
revolutions per minute; the speed revolution the 
smaller engine 150. The large engines have been 
worked 1,500 p., half much again 
their indicated capacity. They take care the day 
service, while the small combination used run the 
all-night cars. 

The most striking feature the station is, that 
entirely direct connected, the belt driven machine hay- 
ing place there. resembles the model railway plant 
shown the Intramural power house, the Columbian 
Exposition. Three General Electric Company’s 750 kw. 
ten-pole, 100 revolution generators are directly con- 
nected the three large engines, and one 200 kw. six- 
pole 100 revolution generator the smaller. The gen- 
erators are the latest railway type, and like their 
prototypes the World’s Fair, have already come 
and even exceed specified requirements. The switch- 
board equipped entirely with General Electric Com- 


Triple Expansion Engines Lighting 
Stations. 


the many problems interest central station 
managers one the most important that with re- 
gard how far one the direction multi- 
cylinder engines, and doing effect saving 
fuel commensurate with the greater cost install- 
ing this class engines? 

increase the number cylinders narrows the 
limits economical working, and the more variable 
the load the less the saving which can effected 
their use. The question is, when they pay? 
the largest cities, stations for incandescent lighting, 
has been found that triple expansion engines are 
perfectly feasible effect large saving. This 
work, course, very favorable nature, enabling 
the units always kept well loaded. smaller 
cities, however, and where the work varied 
kind, such are, incandescent, motor work—gen- 
erally combination the three—there has not been 
much done this line, and has been considered 
most engineers that the efficacy using triple expan- 
sion engines means saving coal somewhat 
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problematical account the variable load generally 
found such stations; while all concede that this 
class engines should prove coal savers 
considerable extent, their use greatly desired, 
and will help toward placing many stations this 
kind upon good paying basis. 

are glad present our readers this issue 
reproduction some indicator cards taken from 
triple expansion engine such situation which show 
splendid results the line fuel economy. The station 
question that the Elmira Illuminating Company, 
Elmira, Y., and which entirely the design the 
efficient general manager, Mr. Cheney. The en- 
gine was built McIntosh, Seymour Oo., Auburn, 
Y., and the vertical four-cylinder triple ex- 
pansion type, nominal capacity 500 horse power. 


this station the day load consists motor and 
electric railroad circuits only, which are run from 
separate horizontal compound engines. The 


triple expansion engine started when the light 


Spring 


Spring 
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ing comes 
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INDICATOR CARDS. 


on, and runs until midnight. From mid- 
night until morning smaller horizontal triple ex- 
pansion engine carries the lighter load, which 
pretty nearly constant, consisting largely are lights. 
These cards, taken from the large engine, show the 
minimum and maximum loads under which runs, 
the light cards giving the Sunday evening load when 
lightest, and the heavy cards being taken slightly 
before six when both store and house lights 
are on, and the heaviest. can readily 
seen that both those extreme cases the engine 
working under favorable conditions regards econ- 
omy fuel. The lateness the cut-offs which occur 
triple expansion engines imposes very difficult 
duty the governor the engine, much more than 
mommon single cylinder and compound engines, 
reason the greater range through which has 
act. Upon this engine, full cut-off, which 0.8, 
the speed only falls off three turns (abou. per cent) 
from that when the engine running with load, 
and condensing, which certainly very remarkable 
result. will noted that having the cut-off 
valves operated the governor, the receiver pressures 
and the drop temperature the cylinders are kept 
practically constant, and the economy the engine 


always the best obtainable for the under 
which running without any adjustment the 


valves being required. 

practical results, comparing the percentage 
the coal bill gross receipts the company from 
business shows saving fuel per cent, com- 
pared with results obtained the old station, compari- 
son being made between the results obtained during 
the months November this year and last, which 
should give fair test possible. 

the question desirability vertical engines, 
least far this particular engine concerned, 
significant that the only fault the owners have 
find with that runs smoothly and easy 
care for that the engineers have inclination 
run during the hours light load instead the 
smaller engine provided for that purpose. 


New Sight Feed Cup. 


The accompanying engraving illustrates new oil cup 
for dynamo, motor and engine bearings, made the 
Lunkenheimer Company, Cincinnati, and known the 
name the Crown Index sight-feed glass oil cup. The 
cup provided with index device for regulating the 
flow oil and indicator arm which turns the lid 
mark the notch giving the desired feed. When de- 
sired the feed can instantly turned off, and again, 
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replacing the index lever the notch the indicator 
When the index arm closed, the lever can 
left standing up, thus acting indicator show 
from distance that the feed shut off. When 
extra amount oil wanted, can easily supplied 
with the Crown cup without losing the original feed, 
simply moving the indicator arm few notches the 
right, and, when the normal feed again required, 
then only necessary replace the arm index 
slide which marks that The cups are all made 


SIGHT 


cast brass, handsomely finished, and are neavy ana dur- 
able. oil, claimed, will not leak out between 
the brass and the glass parts the case with all 
ordinary spun brass cups. 


Some Theories.” 


That disrepute with many naturally 
follows from the conception most these have 
what constitutes theory. illustration what 
passes theory with this class print the following 
contribution, which rather exaggerated sample 
many receive. trust that the writer will not 
misconstrue our motive printing with this com- 
ment, our object not being ridicule but point 
moral: 

differing from electrical motion the longer length 
and lesser frequency waves both dense matter and 
ether. Doubtless the magnetic waves differ fre- 
quencies limited extent heat and light, etc. 
Magnetic waves are subject the same laws radiant 
are the other energies. 

The cause the gradual growth the strength, 
magnet when the armature on, the inverse being true 
when armature off, the rhythmic motion between 
the armature and the magnet, produced the struggle 
between adhesion and and magnetic attrac- 
tion and gravitation are probably the cause the 
growth magnetic strength. 

Theory Terrestrial mag- 
netism probably caused number effects. 
the enormous heat the interior the earth 
gradually cooling down the colder portions the earth, 
the poles, becoming most magnetic. the rotary 
motion the earth causing torsion metals 
the earth. Another possible cause the electri- 
fied air and water flowing from the equator toward the 
poles. This last old hypothesis. 

Universal Magnetism.—It probable that there 
iron all nearly all the worlds and meteors, and the 
worlds and meteors are magnets for similar reasons 
those given above. The magnetism these slowly 
radiated off universally into space. 

Universal all the 
probably heterogeneous, also doubtless nebulae, and 
most the meteors and comets, all are charged with 
electricity. Those bodies which are not heterogeneous 
are doubtless electrified radiant electricity from other 
bodies. Thus, logical infer that the whole uni- 
verse vibrating radiant electric waves. 

Diamagnetism.—Diamagnetic waves are probably 
greater lengths and slower frequencies than those 
magnetic waves. 


other worlds are 
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and Arthur Stubbs. London: Whittaker Co. 1893. 
508 pages, 333 illustrations. Price $4.50. 


The present volume replaces the known work, The 
Telephone,” Preece and Maier, not having been con- 
sidered advisable, view the rapid strides practical 
made the past five years, merely revise 
that work for new 

The book divided into six parts, which Part 
five chapters, deals with transmitters and receivers theo- 
retically, historically and The three 
Part are devoted respectively complementary de- 
vices used with telephones, such bells, relays, etc., de- 
scriptions some typical complete instruments 
and discussicn plans for dealing with intermediate 


stations. Part three chapters, 
mation respecting simple exchanges, while 
chapters Part IV. deal entirely with the im- 
portant subject switchboards, Seven chapters 


association with exchange matters, together with some 
having more general bearing, such domestic switch- 
boards and military and selective signaling. The last sec- 
tion, Part tive chapters, deals with line construc- 
aerial, subterranean and submarine. The illustra- 
tions have apparently been drawn with care, and those 
instruments are plan views order give more correct 
idea construction. The diagrams which show the sys- 
tems connections have been made uniform plan, 
that differences between various systems may more 
readily traced. 

may judged from the above résumé, the work 
what purports be, manual the telephony, 
and such will found the greatest value all those 
connected with that branch electricity. Owing the 
experience and opportunities the authors, one whom 
the engineer-in-chief and electiician the English tele- 
phone system, and the other connected wiih its technical 
the information the work has the weight high 
and competent authority, and beyond question the best 
treatise the subject. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. 

Printing and Publishing Company, 1893, 218 pages: 
Price $3.00. 

With the exception few minor treatises the incan- 
descent lamp has received little attention peri- 
odical literature. notwithstanding the natural interest at- 
the subject. This, remarked the author, 
has been due the monopoly the lamp industry, which 
has had the effect repelling study and experiment, 
while the various processes manufacture have been 
guarded factory secrets. thorough understanding 
the and the possibilities improvement 
can only obtained considering the various processes 
its manufacture, the author thinks probable that 
work the subject the present time will welcomed 
those interested therein, which the reader will 
doubtless concur. 

The first eight chapters are devoted the filament, 
which its material, preparation, and 
hydrocarbon treatment are considered. The prepara- 
tion cotton and process filaments referred 
greater less length, but silk and filaments are 
dismissed with few ‘The processes carboniza- 
tion and mounting are described and the flashing process 
treated considerable length. interesting chapters 
contain discussion the principles for the predeter- 
mination the dimensions filaments for any voltage 
and candle power, illustrated curves. 

succeeding chapters are measuring filaments, 
glassblowing and sealing-in respectively, 
followed lengthy chapter the vacuum, which de- 
scribes various pumps, processes and methods testing 
the vacuum, and goes into considerable detail the 
practical operations exhausting 

Testing and capping are next treated, and the two final 
chapters are etticiency, duration and the relation 
tween light and power. latter chapters are the 
most unsatisfactory the book. ‘They not only con- 
tain nothing but not refer the extensive work 
done America this direction, where, indeed, the 
questions relating these subjects have alone received 
udequate recognition. While the book therefore 
cient the treatment the principles relating the 
various economic questions connected with the incandes- 
cent lamp, and does not even refer gas and separable 
lamps, will found extremely useful otherwise. 
GALLOU GENEKAL LNDEX ENGINEERING 


price, $3. 


This the second volume this work, and covers 
the period from 1888 1892, inclusive. The purpose 
the work render accessible engineers a!! 
branches the profession, well special 
gators, librarians, editors and others, the more 
tant papers and articles published the leading 
ican and English journals. That such index sadly 
needed there can doubt. vast amount most 
valuable matter buried the periodical literature 
the day, and every means reach this material 
especially welcome. This work bears evidence care 
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ful and conscientious labor, and large portion the 
has been covered. The criticism that can in- 
yariably passed upon this kind works—that they 
are incomplete—holds true this case. usually 
the case with index designed cover all branches 
engineering, that portion dealing with electrical sub- 
jects lacks the careful classification essential such 
source information, for example, the 
the American Institute Electrical Engineers,” 
not indexed, and that the English electrical journals, 
only one, the London “Electrical Review,” referred 
to. would also seem that the index would some- 
what more systematic and accessible the admirable 
standard established the American Library Associa- 
tion was followed little more closely. 


THE ELECTRICAL STOCK 


THE ELECTRICAL STOCK MARKET has somewhat fallen 
into the background sptculative factor, owing other 
transactions, which have diverted the usual interest 
them. Unlisted securities have done little better than the 
listed, and present their prospects look fully promising. 
ELECTRIC STOCK had off week again 
and lost nearly all the points the stock gained week ago. 
general bear raid the week, which 
ried down the leading industrials General Electric with it. 
The stock did not recover from the effects this, and closed 
points below quotation the last week. The happenings 
the week have not been conducive give any stock rise. 
The failure the St. Nicholas Bank, the probable receivership 
the Atchison, Topeka Santa Railroad, and the general 
had depreciating effect upon the market, 
that rise could not expected any stock unless some 
special features were connected with it. The features Gen- 
eral Electric have been the report that the Schenectady works 
the company would start full time Jan. and that the 
company will abandon its factories Lynn Orange, and 
concentrate all its plant Schenectady. This extension 
this factory probably reported sequel the statement 
last week $1,500,000 contract which the company had se- 
cured. Nothing more definite the transaction yet known, 
however, and good business prospects without facts not 
count essentially stock quotations. The rumor making 
the Schenectady works the only manufacturing plant the 
looked Wall Street indication that the 
New York end trust were having their own way, and that 
the New England shareholders are getting worsted. However, 
the true state affairs not diffused widely the public, 
and rumors constitute most the basis the company’s affairs. 
The officials are ready with denials onslaughts against 
the company ever, but not make explicit statements. 
Vice-President Herrick said to-day that the company would 
out debt days, but did not give the figures explaining 
the method accomplishment. the company was more open 
with detailed statements business and contracts the stock 
might secure better prices. now between and 37. 
WESTERN UNION TELEGRAPH being ex-dividend stock, 
and with the general decline securities, has also fallen few 
points. There has been considerable trading the stock, 
and confirmation rumors financial troubles, which have 
been circulated. 

WESTINGHOUSE ELECTRIC MANUFACTURING COM- 
PANY stock has depreciated very slightly. The company’s 
business said increasing gradually, and its stock 
still kept out the speculative market, and traded prin- 
upon its worth industrial investment security. 
BROOKLYN EDISON ILLUMINATING slowly but surely 
its way upward par. Brokers dealing report 
many inguiries it, and few sales and limited amount 
the market, which are all indications better prices for it. 
The stock now bid and offered 


KLECTRICAL STOCKS, 21, 
Par. Asked. 


NEW INCORPORATIONS. 


THE LIGHT AND 
COMPANY, Chamberlain, Dak., capital stock $200,000, has 
been formed for producing electric light and power. 
Natwick, Stene and Distad. 

GLENWOOD AND DRAVOSBURG ELECTRIC STREET 
RAILWAY COMPANY, Pittsburgh, Pa., has been formed 
Construct and operate electric railway Allegheny County, 
Wilson, Wilson and Swaney are interested 
this company. 

THE MONTANA CONSTRUCTION COMPANY, Helena, 
Mont., stock $150,000, has been formed contract for 
the construction railways, tramways, all kinds water 
rights, electric plants, Elling, Harlow and 
Ward, are interested. 

THE OAKLAND COMPANY, San Francisco, Cal., 
stock $3,000,000, has been formed supply light 
power and water, Hayward, Rose, Jr., San 
Mateo; Dingee, Oakland; Stevenson, Mendo Park, 
Sell, Berkeley, are the promoters. 


~ 


THE ELECTRICAL 


THE ROSS BFNDER COMPANY, Washington, max- 
imum capital stock $250,000, has been formed furnish elec- 
tric, cable and other cars with safety fenders, etc. 
Russ, Chicago, Hotchkiss, Baltimore, Md., and 
Blackburn, Washington, C., are the organizers. 

THE BERKSHIRE LIGHT, HEAT AND POWER 
COMPANY, Monterey, Mass., capital stock $10,000, has been 
formed manufacture, sell and distribute for 
ous purposes. Clayton; Hyer, Monterey, 
and Stevens, New Marlsboro, Mass., are the organizers. 

THE WEAVER COMPANY, Jackson, Miss., capi- 
tal stock $20,000, has been formed manufacture and sell 
all kinds electrical instruments. Weaver, 
Hardin, Henry, all Jackson, interested parties. 


THE TIFFIN AND INTER-URBAN CONSOLIDATED RAIL- 
WAY COMPANY, Tiffin, capital stock $300,000, has been 
formed construct and operate electric, cable, steam and 
and Rosendale are the promoters. 


MANUFACTURING COMPANY Bound 
Brook, J., capital stock $2,500,000, has been formed manu- 
facture, buy, sell and deal sewing machines, electrical de- 
vices, tools, machines, etc, The promoters are Pollard, 
Kidder, Williams Bridge, Y., and Cleaver, Bound 
Brook, 


Special 
NEW YORK 


OFFICE THE WORLD, 
167-176 TIMES BUILDING, NEW Dec. 22, 1893. 
MR. FACKENTHALL has ceased his connection with 
the and Mechanical and Com- 
pany, which was vice-president and general manager. 


MESSRS. HIND ROBERTSON, Cortlandt street, New 
York, report the demand for Straight indicators stead- 
ily increasing. Straight Line good enough for seems 
the popular verdict. 

PARKER CO., North Seventh street, Philadelphia, 
Pa., who have ably represented the Ball Engine Company, 
Pa., that city for years, will also act, after Jan. 
their representatives the city New York for the sale 
engines. 

STRIKE was declared Brooklyn Dec. against the 
Electrical Equipment Company result organized 
labor fight. The walking delegate, McMahon, one fac- 
tion, declared the strike off, when the workmen another 
faction were discharged. 

MESSRS. WARREN BURHORN, 136 Liberty street, have 
taken the New York and export agencies the Stearns Manu- 
facturing Company, Erie, Pa., whose manuafctures include 
all forms boilers and wrought iron work, the Gill water tube 
boiler and Woodbury engines, simple, horizontal and vertical 
tandem and cross-compound, 


NEW ENGLAND 


BRANCH OFFICE THE ELECTRICAL 


Room 91, Hathaway Building, 620 Ave., 
Mass., Dec. 21, 

THE CONTRACT has been let for the extension its line 
the Central Railway and Company from Hariford 
New Britain, Conn, 

THE BRIDGEPORT (CONN.) CRUCIBLE COMPANY, whose 
works were destroyed fire will make arrangements 
continue its works another factory and will 

THE DEAN STEAM PUMP COMPANY gave notice yester- 
day its men that hereafter they would work hours week, 
eight Tuesday and eight Thursday. The company has 
been running but four days week, and the reduction made 
business principles. 

THE PHILADELPHIA TRACTION COMPANY has closed 
contract with the Westinghouse company for six 
generators, and two 750-h. generators aggregating 
p., being the largest cantract ever given foran electric power 
station, They have also given orders for add.tional car equip- 
ments. 

LACONIA CAR COMPANY.—The Laconia Car Company, La- 
conia, H., the largest builders steam railroad cars 
New Engiand, are now building street railway cars 
electric, cable and horse. The reputation company, 
the highest grade car, sufficient proof that 
their street railway cars will the very best workmanship. 
Their facilities are unsurpassed for turning out low 
prices and giving prompt and reliable deliveries. The company 
employs between and 700 men and has the best 
labor. Their street railway department will the charge 
Mr. Huntress, Oliver street, Boston, Mass. The La- 
Car Company will build, according specifications, 
will duplicate any car now use, and their prices probably 
such commend themselves all economical and care- 
ful railroad officials. 


MBSSRS. ANGIER CO. have succeeded Claflin 
Kimball, incorporated New England agents the Mather 
Electric Company, with 116 Bedford street, Boston. 
During the last two years Mr. Angier has had charge the 
selling department the Mather Company, and its 
variou branch offices, located throughout the Uuited States. 
has resigned this position, however, and will hereafter 
the active manager the new firm. The Mather dynamo has 
been the market for the past six years, and operation 
over 1,000 the largest mills the country. The Mather 
dynamo particularly adopted for large and manu- 
facturing establishments. Mr. Bowditch, who has been 
favorably connected with the Thomson-Houston and General 
companies for the last six years, has resigned his posi- 
tion with the General Electric Company and will have charge 
the motor department. 


(From Our Own Correspondent.) 
1?, 183, 
INVERTED ARC LIGHTING.—The use inverted ares in- 
closed large reflectors, sending the light .white-washed 
coming into general vogue this country, Quite 


recently Messrs. Parsons Co., Newcastle, have lighted 
entire factory this way, and the same firm report large 
orders for similar installations. 

ALTERNATE CURRENT INDOOR WIRING.—We still con- 
tinue discuss this country the relative merits for indoor 
wiring, when alterate currents are used, automatic 
devices, earthing one lead using conducting be- 
tween primary and secondary, the conducting sheath being 
earthed. The fire offices favor the automatic earthing device; 


wiring contractors seem prefer earth the middle the 
secondary. 


PRESS TELEGRAMS.—According statement made the 
House Commons the Postmaster-General last week the 
loss upon press telegrams amounts £300,000 year. Were this 
particular loss not incurred, the telegraph department would 
not only pay its way, but would able pay interest 
the capital expended the government purchasing the 
telegraph system the country 1870, and perhaps also 
wipe off arrears interest. 

LIGHTING 
time for advertising new electric and traction schemes expired 
Ney. 30. There are only new lighting and 
traction schemes, the electric undertakings, 
are local authorities and two gas companies, All the 
traction schemes merely power use 
electricity. notice has been given any make 
regular electric railway tramway, though, course, any 
all the schemes, they come maturity, may develop 
into electric ones, since power will have been obtained. 
There evidently going pause the progress 
electric traction this country, and this is, indeed, not sur- 
prising, considering that many schemes have now obtaned 
sanction, but have not yet before the 
public for money. What that delays the numerous lines 
for which powers been obtained London, difficult 
say. 


CANADIAN 


OTTAWA, Dec. 18, 1893. 

OTTAWA, ONT.—The Ottawa Car Company have shipped 
sweeper Hamilton, and this week sweeper will 
together with specimen vestibule car for 
the electric railway there. 

WOODSTOCK, ONT.—Application has been made ‘to the On- 
tario Legislature for the incorporation the Woodstock Elec- 
tric Street Railway Company, with capital for 
the purpose constructing street railway that 
city. 

the Great Northwestern Telegraph Company, and Nichols, 
the Canadian General Electric Company, are here inspecting 
the three electric tramways Vancouver and New West- 
minster. currently reported that Mr. Oppenheimer, 
the president Westminster and Vancouver Electric Tram- 
way interesting them big deal for the pur- 
chase the roads and the introduction Great Northwest- 
ern Telegraph Company British C.lumbia opposition 
the Canadian Pacific. 


OTTAWA, ONT.—Last week 550-h. dynamo was put into 
operation the Electric Company’s station the 
The dynamo the largest yet manufactured 
the Royal Electric Light Company, Montreal, and has been 
procured the Standard company reserve power. Before 
leaving Montreal was kept running hours with 6,000 lights 
attached, and was tested 5,000 volts. There inde- 
struc.ible armature connection with that claimed 
proof against burning out. The machine weighs about 
tons. 


News the Week. 
ELECTRIC LIGHT AND 


LATHROP, figuring lighting plant. 

UTICA, ILL., making effort organize light 
company. 

SANDWICH, will bond itself erect electric light- 
ing plant. 

PAWNEE CITY, NEB., discussing the question munic- 
ipal 

VILLISOA, IA.—The viNage will vote the matter elec- 
tric lighting. 

TEX., has granted fran- 

CANTON, O., has under consideration the purchase 
municipal plant, cost $60,000, 

NEW ULM, MINN.—The Electric Light Company contemplate 
putting are light plant. 

FORSYTH, Forsyth are agitating for 
water-works and electric lighting. 

TACOMA, WASH.—The municipal plant has recently in- 
creased its revenue $1,100 month. 

HARLAN, IA.—The electric light plant has about $2, 
indebtedness the past year, besides running expenses. 

Geneva Electric Company has increased 
its capital stock from $15,000 $25,000 for improvements, 

GROVE, WIS.—An light plant will 
established Soldiers’ Grove. Wm. Manning interested. 

SAVANNAH, GA.—The Governor has signed the bill authoriz- 
ing the city Savannah operate electric lighting plant. 

HYATTSVILLE, public meeting called the 
matter bonding the town for $15,000 for sewers and better 
lights. 

JAMESTOWN, Y.—The bursting pulley the works 
the Jamestown Electric Light and Power Company caused 
$3,000 damage. 

WHATCOM, WASH., talking utilizing 40-foot fall 
for the generation electricity for street cars, lighting and 
manufacturing purposes. 


MAYVILLE, WIS., have electric lights, ordinance 
having been passed the Common Council that city granting 

MINNEAPOLIS, MINN.—The city engineer and president 
the City Council are work plans and estimates for 
municipal electric lighting plant. 
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TIFFIN, contract for lighting the city 
with electricity has expired, and the Council will advertise for 
bids for another five years’ contract. 

LACONIA, H., has made for lighting its streets 
with 2,000-c, electric lights, every night from sunset 
sunrise for five years, for $95 per light. 

SULPHUR SPRINGS, Polk have secured 
franchise for water and electric light works, and are ready 
correspond with parties wanting invest. 

GENESEO, matter electric lights come 
up, Geneseo the only village Livingston County any 
pretensions which the electric light not used. 

MENASHA, WIS.—-The City Clerk Menasha has been 
thorized negotiate with the Appleton Electric Light Company 
the matter lighting the city, the present lighting being 
unsatisfactory. 

chairman the lamp commit- 
tee moved that bids received for the lighting the city 
electric lamps not less than 1,000 the next regular 
meeting the Council, 

0.—W. Chapman here pushing the inter- 
ests the proposed new plant the Muskingum Electric Com- 
pany. They have secured option the old Beaumont mill 
building for power house. 

MINN.--The City Engineer and the President 
the Council are hard work the matter plans and 
for municipal lighting plant, and the report 
the Gouncil may expected soon after the first the year. 


HIAWATHA, KAN.—The City Council not having authority 
issue bonds establish electric lighting plant, has 
been suggested that Davis, Smith and Noble, 
wealthy members the council, form company and furnish 
light. 

CHICAGO, Metropolitan Company has 
bought the plant owned the city Centre street. 
expected that the city will able put new build- 
ing with new machinery less cost than $100,000. There will, 
therefore, left considerable sum for the extension the 
electric lighting system the west side. 

Y.—The Syracuse Steam Heating Company 
will apply Council for franchise permitting them fur- 
nish electricity well steam. the franchise granted 
will the lot fronting the canal from James street 
Canal street, and put large plant. will furnish elec- 
light for East Syracuse, and also power for the Eastwood 
street 


THE ELECTRIC RAILWAY. 


FREMONT, Fremont Street Railway has been 
granted franchise equip their line with electricity. 

WATKINS, Y.—Residents are talking electric line 
between here and Havana, but definite steps have been 
taken, 

PA.—A meeting will soon held Church- 
town take steps toward the building electric road 
from Mount Holly Springs, via Churchtown, Mechanicsburg. 

HUNTINGTON, L—A number Huntington capitalists 
are discussing the matter electric railway from there 
Cold Spring and Oyster Bay, but definite action has yet 
been taken. 


FREDERICKSBURG, John Mason, King 
County, has presented, the House Delegates, 
incorporate the Fredericksburg and Lancaster Railroad 
Company. 

proposes build street railway here. can 
get the franchises and consents, will have the road opera- 
tion the July, 1894. 

NEW BRITAIN, CONN.—A petition has been received from 
the Central Railway and Company for leave extend 
their lines the Berlin town lines, they agreeing use 
pound rails chestnut ties. 

and others, representing the Boynton Bicycle Railway Com- 
pany, have applied for permission build and operate bi- 
road Lowell and nearby towns. 

BRUNSWICK, J.—The Board Aldermen will act 
the advisability granting franchise the city railroad 
company, allowing them introduce electricity. 

RANDALLSTOWN, MD.—The following are the committee 
which moving the matter the proposed road from 
more Randallstown: Emory George, Albert Weber, Henry 
Jean, Chris Hidey and Henry Lutgerding. 

FALLS VA.—A public meeting citizens will 
held consider the question bonding the city for $10,000 
ald any responsible company that will build and equip 
road from Falls Church Washington. 

PITTSBURGH, PA.—It stated, good authority, that the 
Second Avenue Railway, Pittsburgh, which 
build bridge Glenwood, order get into Homestead, 
will extend its line Mendelssohn and Glassport, and eventu- 
ally 

village Flatbush have franchise the Brooklyn 
City Railroad Company for trolley line through Flatbush. 
The road three miles more long, and the company 
agrees have done July next. 

MIDDLETOWN, Y.—Meetings are held Middle- 
town, Liberty, Youngsville and Jeffersonville, the matter 
the proposed electric road between Liberty and Jeffersonville. 
stated that the road can built for $12,000, and resi- 
dents will asked subscribe for bonds. Kellogg ana 
Clirehugh, J., are moving the matter. 

HARTFORD, CONN.—The contract for building the electric 
road from the limits Hartford New Britain and 
ville has been awarded the Hartford and West Hartford 
Road Company, which David Henney, Hartford, 
president, and Goodwin, Elmwood, secretary. 
The contract calls for the work April 1894. 

ABERDEEN, Town Commissioners Aberdeen 
have granted franchise the Automatic Electric Company 
for electric railway and electric lights. The citizens the 
town will subscribe $30,000 the capital stock the railway 
company for the purpose building road from Aberdeen 
which place will meet the main line, and thence 
the Susquehanna paper 


THE SOUTH DAKOTA RAPID TRANSIT AND RAILWAY 
COMPANY, STOUX FALLS, D., have recently elected the 
Files, D.; superintendent, Wells; attorneys, Bailey 
and Voorhees; directors, Kingsbury, Hubbard, 
Tuthill. 


HEMPSTEAD, Brooklyn Traction Company 
has secured 30-day option 1,240 shares the Jamaica and 
Hempstead Plank Road Company, and Thomas Clowes, sec- 
retary the Plank Road Company, states that the traction 
company wishes extend its Jamaica line Hempstead. 
likely that trolley line will running Jan. 1895. 
The franchise the Plank Road company does not provide 
for railway, but stated that there will trouble 
getting one. 


J.—The Bridgeton, Cedarville Port Morris 
Railway Company and the West Side Railway Company have 
been organized build electric railways Bridgeton with 
the same incorporators, follows: Osgood Welsh, New 
York; Wm. Welsh, Jr., Philadelphia, Pa.; Pemberton New- 
bold, Philadelphia, and Chas. Newbold, Thos. Harris, 
John Smalley, Wm. Garrison and Walter Bacon, 
Bridgeton. The latter secretary-treasurer the two com- 
panies. They have applied for franchise. 


LEGAL 


LAMP SUITS.—Suits been filed 
the United States Circuit Court for the District 
Pennsylvania Richard Dyer and Mitchell, coun- 
sel for the Light Company, New York, and 
Samuel Huey, solicitor for the Edison Electric Light 
pany, Philadelphia, against the following respondents: The 
Manufacturers’ Club, Philadelphia; the Philadelphia Trust, 
Safe Deposit and Insurance Company, trustee under the will 
John Crump, deceased, owners the Colonnade Hotel, and 
George Crump and Henry Crump, lessees, and against 
the Spreckels Sugar Refining Company, corporation doing 
business the city Philadelphia. The object these suits 
not only restrain the said defendants from continuing 
the purchase and use incandescent lamps, which have been 
adjudged decisions various United States Courts in- 
fringe upon the patents Thomas Edison, but compel 
accounting for the purchase and use infringing lamps 
past years. Voluminous bills complaint have been filed 
the plaintiffs reciting the decisions which have been obtained 
against infringing manufacturers, and accompanied 
from Thomas Edison, the inventor the incandescent lamp; 
Jacob Herrick, president the Edison Light Com- 
pany, New York; William Marks, president the Edison 
Electric Light Company, Philadelphia; George Barker, 
Professor Physics the University Pennsylvania; John 
Howell, electrician the Edison Lamp Works, and James 
Maxwell, general agent the Philadelphia Edison company. 
the avowed intention these companies push these 
suits vigorously, and the results will interest all 
other users lamps infringing the Edison patents 


NOTES, 


CORNELL UNIVERSITY has 322 students electrical en- 
gineering. 

STAY Herrick, Albany, re- 
cently granted stay murder case, which was repeated 
telephone and served. 


THIS JOB?—A St. Joseph (Mo.) paper says that the city 
clectrician Lreports that new dynamos will needed replace 
number that are worn out. The worn-out dynamos have been 
use for four years and are standard make. 

THE FORT WAYNE (IND.) says that the Fort 
Wayne Electric Works are busy for the first time the last 
few months. The works have plenty work now and 
expect hereafter work six full days every week. New men 
soon employed and steady employment for the winter 
assured many skilled workmen. 


NATIONAL ELECTRIC LIGHT ASSOCIATION.— 
meeting the Committee Arrangements, held 
Washington, Dec. 19, the Ebbitt House was selected head- 
quarters the association. The meetings will held Grand 
Army Hall, 1412 Pennsylvania avenue, within one block the 
hotel, Feb. 28, March and 1894. 


WORKERS has elected the following officers for the ensuing 
six months: President, Joseph Meloney; vice-president, John 
Tracy; recording secretary, Daniel Cronin; financial sec- 
retary, Charles Byrne, treasurer; Herbert; inspector, 
Thomas Cronin; foreman, Christopher Johnson; 
tary, Daniel Cronin; trustees, Chaffee, Jr.; 
Spencer and O’Leary. 

THOMSON-HOUSTON RELIEF 
ployees the Thomson-Houston Works, Lynn, 
have formed relief association and issued announcements 
the purpose the organization throughout the works. 
main idea relieve the suffering the unemployed work- 
men, there are any, and provide for whatever may occur 
the future. committee will begin work once and solicit 
contributions from the men now employed the works. 


PROF. WILBUR STINE, director the department 
electricity the Armour Institute, Chicago, addition 
his other duties, will have editorial charge the 
magazine and the sum- 
mary current technical literature, which heretofore has borne 
published under separate cover bearing the title 
cal Mr. Land will retain the business 
management both publications. 

JOHN SCOTT LEGACY MEDAL AND PREMIUM, held 
trust the city Philadelphia, under the legcay John 
Seott, Edinburgh, used for the encouragement 
genious men and women who make useful inventions,’’ provides 
for the distribution medal inscribed the Most De- 
and money premium the sum $20, has just 
been awarded Jarvis New York, for pressure 
recording gauge, the Franklin Institute, who have been 
delegated the Board City Trusts, Philadelphia, make 
investigations and awards. 

THE SAME OLD CHESTNUT.—Under this caption 
Peoria “Journal” has the following, after quotation 
from Boston paper detailing Pennock’s latest move: 
the same Pennock and the same ‘system’ that was, years ago, 


fooling John Hali and the old Fort Clark Street 
Car Company into believing possible run motors elec. 
‘voltage’ process cost single fare per day. 
the people Boston have much practical experience with 
Pennock stock jobbing some they may not 
rich they are now, but they will know heap more 
about the cost electric 


STREET RAILWAY New York 
Electrical Subway Commissioners their annual report, 
“In the opinion this board, the regulation the speed 
more urgent necessity than the adoption appliance 
which shall trip and catch pick citizen who the 
track. importance note that two lives have 
been recently lost the impact The victim was 
not injured the wheels. Such safety devices have 
thus far offered would prove lastingly serviceable only under 
the condition perfectly level and smooth pavement between 
the rails and for little distance outside them. 
ously tinkling Bell also much needed additional warn- 
ing, especially the busier thoroughfares. Regulation the 
speed can probably accomplished only goy- 
ernor which will limit the rate the motor that required 
propel the car maximum 


Trade and Industrial Notes. 


JOHN WHALEN, CO., Sycamore, are moving 
into their new factory just completed. 

CLEMENT PAYEN, the electrician, the city, 
says Minneapolis paper, completing arrangements for the es- 
tablishment plant manufacture all kinds electrical 
appliances. Hundreds skilled electricians, stated, will 
employed. 

THE ELECTRIC COMPANY, which has been re- 
organized, will have its general offices 143 Liberty street 
after March 1894. The new works Garwood, J., the 
New Jersey Central Railroad, are well situated and very com- 
plete all their appointments. 


THB DENISON (TEX.) LIGHT AND POWER COMPANY 
has just put Reynolds-Corliss engine manufac- 
tured the Allis Company, Milwaukee, and also 
full complement shafting, friction clutch pulleys, made 
the Hill Clutch Works, Cleveland. 


THH JEFFREYS MANUFACTURING COMPANY, Colum- 
bus, O., has ready for distribution complete catalogue, 
ing full size illustrations every chain link made it. 
also includes price list its specialties, and will 
value all users material their line. 

LANGSTAD, PETERSON CROSWELL, Appleton, Wis., 
the official title new firm which has been formed 
consolidation the interests the electrical firms Langstad 
and Croswell. The new firm has secured 
quarters 767 College avenue, and are prepared all kinds 
the electric wiring for lighting and other purposes. 


AUGUSTA (GA.), EXPOSITION, which has been open 
since Noy. 15, closed Dec. 15. The Fort Wayne company 
exhibited arc dynamo and alternator, and Mr. Eden- 
field, Augusta, had display electric ma- 
chinery and artistic lighting. The exposition building and 
grounds were well lighted and incandescent lights froin 
the local Thomson-Houston company’s lines. 


THE CLEVELAND MACHINE SCREW COMPANY 
ports that the fire which visited its finishing department 
culty repairing the damage ‘at once, and expect 
full operation the course week ten days, and asks 
the indulgence customers with the assurance that everything 
possible will done forward their orders the earliest 
possible moment. 

THE CENTRAL COMPANY finding 
mense sale for its colored incandescent lamps, these being 
greatly demand for holiday displays. The lamps 
this house are particularly adapted for this purpose. The 
glass used their manufacture genuine glass, not 
This makes possible for them burn out doors 
all sorts weather. The company also reports 
stantly increasing demand for the Varley dust-proof bell. This 
bell has already been described the columns The Electri- 
cal World, its chief feature being india rubber attichments 
which prevent dust penetrating the imterior. 


MASON REGULATOR COMPANY, Boston, Jan. 
will make addition three new books their popular 
engineering series. No. Electricity for This 
practical treatise written concise language and without 
any formulae, for the use engineers who have electrical 
plant under their charge. also contains one feature which 
will value any contracting engineer, namely, the com- 
plete revised rules the Underwriters’ Union, for the installa- 
tion electrical plants. No. this series Engi- 
neers’ Log Book,’’ for keeping scientific record the per- 
formance engines and steam plants, and No. Chief 
Engineers’ Record Book,’’ adapted for the use chief engi- 

PEPPER REGISTER, Chestnut and Fourth streets, Phila- 
delphia, have the contract for the overhead construction work 
the Philadelphia Traction Company, which amounts over 
136 miles, and have just closed contract with the Blectric 
Traction Company, Philadelphia, whose line about 124 
miles length, and contract Lynchburg, Va., build 
electric railway there, including the laying tracks, paving 
streets, and overhead construction. They have recently, con- 
nection with their business, taken the agency for the 
McEwen Manufacturing Company, Ridgway, Pa., manufac- 
turers high grade automatic engines, and are pushing the 
sale the engine their locality. 


MANUFACTURING COMPANY, Cleveland, 
has issued three elaborate bound catalogues its various 
lines metal manufactures, one being devoted power trans- 


mission machinery, another hydraulic and cable machinery, 


and third gears, and containing 194, 186 and 312 octavo 


pages, respectively. The binding especially neat, being black 
cloth, with rounded corners, the corners the book being 
rounded and the edges colored red. The different are 


profusely illustrated, and each has valuable section, 


ing engineering notes, embracing data and formulae 


pulleys, flywheels, shafting, belting, strength materials, 
friction, transmission power ropes, etc. 


Business Notice. 


BATTERY CUT-OUT, reliable, never 
quires attention. Gas lighting much improved its use. 
tric Supply Company, 105 South Warren street, Syracuse, 
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ANSONIA 104 Michigan Avenue, General Agents. 


PRICE, CENTS. 


Entered the York Post Office Mail Matter the Second 


tains formulae. tells simple language just facts about electrical 
(TRADE MARK) 


tok Also ALL the rules and regulations the INTEKN ATIONAL 
UNION for installation plants. This alone worth the price the 
book. cents, Will issued about Jan. INCANDESCENT LAMP 
the Cheapest Lamp the Market, 


MASON REGULATOR CO., Boston, Mass. 
CENERAL CONTRACTORS, KIMBALL 


Opposite the Produce Exchange, NEW YORK CITY. 116 BEDFORD ST., BOSTON. 


Runs more than Unperforated Belts, 
hence adapted uneven power Eiectric 


New York, 45-51 Ferry St, Boston, 119 High 


MANUFACTURER 


INSULATED ELECTRIC WIRE, 
FLEXIBLE CORDS and CABLES, 


200 and 202 Third Philadelphia, Pa. 


ALEXANDER-CHAMBERLAIN Liberty St., New York. 


MICHELL Oliver St., Boston, New England Agents. 


MATERIAL. NEW YORK CITY. 


wre 


PENNSYLVANIA ELECTRIC ENGINEERING COMPANY, 


PENN MUTUAL PHILADELPHIA. 


CRIMSHAW WHITE CORE WIRES, 


GRIMSHAW TAPES, RAVEN CORE WIRES, VULCA DUCTS, 


NEW INSULATED WIRE 


OFFICE: BRANCHES CAGO: BOSTON: SAN 
13-17 St., New York. St. 182 Summer St. Sacramento St. 


have recently made improvements the manufacture 


JENKINS BROS.’ 


having increased the number bolts, thickness flanges 

shall manufacture ONE GRADE VALVE ONLY, suitable for high 
low pressure steam. 

Jenkins used these Valves are suitable for high low pressure. 

guarantee all Valves stamped with Trade Mar 

BOSTON. 


NEW YORK. PHILADELPHIA. 


WILLARD CANDEE, GEO, MANSON, 


THE OKONITE COMPANY, 


WIRES CABLES 


For Submarine and 
Underground 
Candee Aerial Wires. 
Manson Protecting Tape. 


Okonite Waterproof SIMPLEX ELECTRICAL 620 Atlantic Boston, Mass. 


SIMPLEX CAOUTCHOUC.—Perfect Insulation for 
SIMPLEX LEAD COVERED.—For Underground Service. 


TRADE MAR 
Omar St. Louis, San Francisco, and South 


GEO. CUTTER, Western Selling Agent, The Rookery Chicago. 
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BROADWAY, NEW 
under their own Are 
The Glark Current Arc Lamps and 
the lark for Incandescent Circuits 
are known the most reliable durable 


the user Our are Lamps for tension are 


MANUFACTURERS 
the ever made. 


for Electric Lighting, 


ELECTRIC 


Power Bridge 


any 


Jib PA. Switches. 


from Central Station and Electric 
Superintendents Solicited. 


TRANSFORMERS. 


Every electrician knows ihe importance using the best material that can 
obtained for his insulating work, and well known that there nothing better for 
this purpose than mica its native state, mined, that the solid sheet. 


make INDIA SOLID SHEET MICA, which has proved the most Efficiency. 
satisfactory for electric work, and offer uncut, cut size, cut pattern 
lowest Superior Mechanical Con- 


Primary and Secondary 


MOULDED MICA. Coils. 


Trolley Line Insulators. Subdivided Economy 


JOHNS 606 608 Washington St., PEORIA, ILL. 
GIANT STRAIN INSULATOR. MAIDEN LANE, NEW YORK. 
SEPARATOR MOGUL LAMPS 
DELIVERS 
STEAM ENGINE. Furnished 200, 300 and 500 candle power, watts per 
WATER THE STEAM CARRIED THE candle power efficiency. 
CYLINDER FRUITFUL CAUSE thoroughly commercial, large incandescent gas lamp. 
you are lighting large interior with low candle power 


lamps you can replace them MOGULS and save enough 
THE STRATTON SEPARATOR removes waterffrom for the renewal the lamps. 
the Steam, providing 
Far superior arc lights incandescent ‘circuits. 


POSITIVE SAFEGUARD 


MOTORS AND DYNAMOS 


FORGED IRON FIELD 


FIELD MAGNETS 


For Electric Power and Incandescent Lighting. 
DYNAMOS FOR DIRECT CONNECTION WITH ENGINES. 


GOMMERGIAL ELEGTRIG GOMPANY, INDIANAPOLIS, IND. 


NEW YORK OFFICE, 136 LIBERTY STREET. 


SELLING AGENTS: 
ANSONIA ELECTRIC CO., Cor. Michigan and DIAMOND CO., Denver, Colo. WISCONSIN ELECTRIC CO., Milwaukee, 


dolph St., Chicago, WESTERN ELECTRIC SUPPLY CO., Omaha, Neb. THE POOLE ELECTRIC COMPANY, Va. 
WOLFRUM, 455 The Rookery, Chicago, COMMERCIAL ELECTRIC CO., Ave., Detroit, JONES BROS. ELECTRIC CO., Court St., Cincinnati. 
E.G. BRUCEMAN Building, St. Louis, Mo, Mich, DODGE, 518 Summit St., Toledo, 
BURTIS HOWARD, 610 Corn Exchange, SOUTHERN ENGINEERING 238 Fifth St., Louis- BERNARD CO., Hall Building, Troy, 

Minn. ville, 194 Summer St. Boston, Mass 


FOR INDEX ADVERTISEMENTS, SEE PACE 
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Sheet and Wire Supplied, All Sizes. 
Scrap Purchased. 


MINERS AND DEALERS 
Highest Grade MICA for All Purposes 


AND 
of * Grades and for 


GROUND MIC 


Offices, Broad st., near State St., 


PLATINUM. 


Manufacturers 
of 


advertisers please ‘mention GAS LIGHTING 


that you saw their advertisement Static Electric Machines and Burners 


THE ELECTRICAL WORLD. for the Multiple System. 


CHARLES HINDS, 
Trio Building, Thirteenth and Hudson 
NEW 


McINTIRE’S PATENT 
CONNECTORS AND TERMINALS 
For all Electrical Purposes. Incandescent Lamp 
and Cut-Out Terminals for all makes lamps. 


GENERAL ELECTRICAL SUPPLIES. Telephone No. 


MARCUS’ PATENT 


AUXILIARY MOUTHPIECE 


FOR TELEPHONES. 
Can be used to great advantage over 
nore rotate so that = can 
readily used persons any 
. They also concentrate the 
sound of the Toles directly upon the 
diaph: of the telephone, and in 
no case the telephone injured by 
their use. The attachment to the tele- 
phone is made with ease 

Thisis really one of the greatest 
Seprovemsnts et made to the tele- 
S one, and es conversation over 

© wire af easy as a room 

PRICE, $3.00 EACH. 

MARCUS, 


ELECTRICIANS, SEE HERE! 


No. Torch Will Make You 


gasoline burner light easily handled 
poles, and never blows 

out even strongest 
wind, Flame can per- 
fectly regulated, and 
turned reach the most 


LATINUM 


For All Purposes. 
Native Platinum Purchased. 
BAKER 408-414 New Jerse, 
Railroad Ave., Newark, 


Every Style. Large Small. (See Catalogue.) 
BOSTON GEAR WORKS, Hartford Boston, Mass 


Largest like world. First- 
class Second-hand Instruments half new prices. 
Unprejudiced advice given all makes. 
chines sold monthly payments. Any 
ment manufactured examine. 
EXCHANGING ASPECIALTY. Wholesale prices 
dealers. Illustrated Catalogues Free. 

TYPEWRITER Liberty St., New York. 
HEADQUARTERS, 186 Monroe 


inaccessible ceiling 
corner joints. Hottest, 
cleanest, cheapest, and 
BEST Torch made. In- 
your craft. Send for cata- 
logue ask your 
forthem. Made only 


CLAYTON LAMBERT MFC. 
Washington St., Ypsilanti, Mich. 


For Electrical Purposes. 
Low Prices. 


BOWERS BROTHERS, 


Lake St., Chicago. 


THE “NEW ERA” 


ELECTRIC 
GAS LIGHTER, 


NEWLY IMPROVED, 


unquestionably 
Burner the world. 

Always safe. Never leaks. 
Gas operated only the key, 
Has interchangeable stems. 

Never fails light. Adapt- 
able any fixtures. Perfect 
device and mechanism. FULLY 
GUARANTEED. 


AMERICAN ELECTRIC Open Circuit Bat- 


SOLE OWNERS AND MANU- teries the World. 
FACTURERS, SEND FOR CIRCULAR AND 


102 PEARL ST., BOSTON.| THE BATTERY 


SEND FOR CIRCULAR. 111 117 East 131st St., 


OUR NEW No. 


MILLING MACHINE 


now READY 


IMMEDIATE ‘DELIVERY 


WRITE FOR 


SPECIAL CIRCULAR AND PRICE. 
OTHER SIZES AND STYLES MADE. 


TOOLS 


ALL KINDS STOCK. 


SIDE FRONT VIEW 
Showing electrode, points 
connected, and just ready 
to break apart and light the 


LAIGHT AND CANAL NEW YORK. 


Self Aligning Bearings, with Adjustable 


The Highest Ef- Low Speed, 


ficiency, Simplicity De- 
Glean, 
you wan 
Reliable, write for 
Durable. 
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THE CARD MOTOR DYNAMO 


OFFICE: 350 BROADWAY, Telephone 606. 
FACTORY: 81, 83, 85, 87, 89, and HUNT ST., 


VULCANIZED FIBRE. 


THE ONLY ORIGINAL SUBSTITUTE FOR HARD RUBBER. 
Adopted the leading Electric and Manufacturers Electrical Appara- 
tus the Uni States and Europe, being better conductor, lighter 
more durable half the cost. Send for Samples and Price-List, 
LCANIZED FIBRE COMPANY, 


MATURE REWINDING 


ALL SYSTEMS OUR SPECIALTY. 
Estimates Furnished Our Work Guaranteed. Years’ Experience. 


KESSNER DORRIS, and 154 Mechanic Newark, 


SOLICITED. 


GREENE 
Szarion G 


Sole Manufacturer Micanite Plates, Commutator Segments, Rings, 
Washers, Tubes, Troughs, Taper Rings, Cloth, Paint, etc., 


FOR ELECTRICAL 


MICA INSULATOR CO. 
WATER STREET, NEW YORK. 


INDIA 


are the ONLY IMPORTERS EAST INDIA MICA who obtain our supply 
DIRECT FROM THE MINERS, and not through second and third hands, Ex- 

perience has shown India Mica the Most Satistactory for Insulation. Weare the 
best position furnish any size and quantity, either Cut, the Lowes 


MAKE ANY MISTAKE. 
EUGENE MUNSELL 218 Water St., New York. 


ean refer you thousands horse power 
actual use, driving Dynamos and Railroad Generators, 
giving the best satisfaction. generator 
can started stopped independently with perfect ease; 
does away with tight and loose and clutch pulleys; gets 
the machinery very compact, runs with less power 
and less strain and dynamo and main 
shaft. 

Our Patents, United States and Canada, and 
Patents Pending, fully cover the method trans- 


mitting power, known the “L. System,” 

and the machines are manufactured solely under 

license from the 

Transmitter 
ransmitter 

FRED. PERRY, SOLE PROPRIETOR, 


MONTPELIER, 


Write for Catalogue and Information. 


PARKER CO., North Seventh Pniladelphia, 
DRAVO Lewis Building, Pittsburgh, Pa. 


TYPEWRITERS. 
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THE WADDELL-ENTZ GOMPANY, 


Slow-Speed Multipolar Generators and Motors, 
203 BROADWAY, NEW 


WESTERN OFFICE: FOR WORKS: 


Biock, 
CHICAGO, ILL. CATALOGUE. BRIDGEPORT, CONN. 
ihe following agencies have been established represent the Western Department Entz Mr. OWEN FORD, 620 Rialto Bldg.; 
GAITHER PRICE, Perrin Grand Rapids, Mich., THE PENINSULAR ECTRIC ENGINEKRING COMP ANY, Michigan Building 
Minn., BURTIS €10 Corn Exchange. 


Electric Patented July 1890; April 14, 1891, 
Prevents Slipping and Preserves the Leather. NORMAN HUBBARD, 


SEND FOR CIRCULAR AND TESTIMONIALS. 


Warrant Welt JOS, DIXON CRUCIBLE CO., Jersey City, SOLAR Motor and Dynamo 


SHULTZ PATENT WOVEN LEATHER SOFT CORED 


IRON ROD, Battery Carbons all Shapes. 


CONTACT. HARTFORD, CONN 


MANUFACTURERS 


Machinists’ Tools Pliers 
SHULTZ BELTING CO. Hammers Wrenches 
ST. LOUIS, MO. Taps 
Street; KEL 


THE BEST SUBSTITUTE FOR HARD RUBBER. 
HARD AND FLEXIBLE FIBRE 
SHEETS, RODS AND TUBINC, 


For All Electrical Purposes Where Perfect Insulation Desired. 
PATENT INSULATING CLEATS. 


THE KARTAVERT CO., RING WILMINGTON, DEL 


INSTRUMENTS. THE ROYAL ALTERNATOR 


AND 


Ammeters. 


Cardew Voltmeters for 


and Alternating Circuits. 
and Ammeters. 
Portable Testing Sets. 
Portable Bunsen Photometers. 


eters. 


Nat 


Nos. 420, 425 435 and 446 Agents Wanted. Exclusive Territory Given. respondence Solicited. 


Diploma and Elght Awards the 


Send stamps for Illustrated General Catalogue Our Peoria, NOT Chicago. 


ARNOLD 


Flexibleand Self-Locking. 


Specially Adapted for Street Cars, Elevators 


aS 
Boats, Preventing Vibration POWER 
The Standard Socket the United 


Vessels 


ONLY 


Chas. Shain, Agent, Liberty St., New York 
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ELECTRIC CONSTRUCTION SUPPLY COMPANY 


ESTABLISHED 1881. 
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THAT DOES NOT INFRINGE. 


Taking advantage all experience the manufacture 
Incandescent lamps, and employing the most approved methods, 


are able now offer our strictly 


HIGH GRADE INCANDESCENT LAMP 


which will guarantee infringes existing fully 
covered our own patents, and therefore fully protected. 
all Users the Lamp give Ample Protection against claims for 


Damage Infringement. will known The Metropolitan.” 


McKINLOCK, Prest. McKINLOCK, Secy. 


METROPOLITAN ELECTRIC CO, 


Office, 522-3 Monadnock ILL. Salesroom, 307 Dearborn Street. 


HAS REMARKABLY LONG LIFE 


Its Filament, both Substance and Treatment, 


Perfect that will maintain its Full Brilliancy the very end 
its Warranted Life. 


RECENT VALUABLE DISCOVERY 


enables secure entirely new combination which insures the 
above result, and yet leaves possibility Patent Claims. 
Our manufacturing facilities are more than ample take care 

all orders. 


WRITE NOW FOR PRICES. 
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CTOR 


Regulation and high efficiency full and partial gate. 


REGULATOR 


ACTS LIKE FLASH. 


Latest and best for ccntrolling 
water wheels. 

Governor acts del cately, 
electricity, conse 
quently instantaneously. 

It controls Regulator perfectly. 


Regutator criven d.rectly by 
water wheel, 
enongh to Operate gates 


quickly and pcsitively. 
Distance between Governor 
and ceguiatcr unlimited. 
Wh: el perfectly controlied by 
switches from any pcint on 
premises. 
Apparatus simple, durable ard 
not liabie to disarrange ment 


Electric Plants and Paper 
Machines Successfully 
Operated. 


LEFFEL 


variable loads in practice. It affords an unequaled 
high velocity for given power. 
a governor, and consequent fine regulation. 


THE ELECTRICAL WORLD. 


AND 


Thirty Days’ Trial Main Office, 1343 1355 Cass Ave., Detroit, Mich. 


This Justly Celebrated Wheel Built Many Styles and Designs 


UPRICHT AND HORIZONTAL SHAFTS. 


SPECIALLY DESIGNED and ADAPTED for driving 


ELECTRIC LIGHTING AND POWER PLANTS. 


Our new Wheel secures remarkably high guaranteed percentage, and steadiness motion, under 
od comecntenshon: of power within a small space; and an unprecedented 
Its easily and quickly operated balanced gate affords prompt and efficient control by 
These wheels are in many instances operating the best e/ectric plants in this 
and other countries, fully demonstrating their remarkable adaptation to that use. 

The attention Electric Engineers, and others contemplating water power improvements directed our work. 
will send fine large pamphlet, 112 pages, fully describing the wheel and various plans application. 


tHE JAMES LEFFEL CO. 


Vii 


WATER 


The attention ELECTRIC COMPANIES called this CELEBRATED WATER 
WHEEL particularly adapted their use, account its remarkably steady 
motion, high speed and great efficiency and large capacity for its diameter, being 
double the power most wheels the same diameter. used number the 
leading electric companies with great satisfaction. the economical use water 
without equal, producing the highest per cent. useful effect guaranteed. 


SEND FOR CATALOGUE AND PARTICULARS. 
Our Horizontal Victor highly recommended, gears are required, and can 


belted directly dynamo. 
The accompanying engraving represents pair 12-inch VICTOR 
Sha 


ranged horizontal shaft, with Flume, Draft End Bearin 

and Driving Pulleys complete, all mounted upon substantial cast-iron bed plate. The 
entire arrangement very complete and strictly first-class every particular. are 
now prepared furnish Victor Turbines, either single pairs, horizontal shafts, 
and where the situation admits their use recommend them. 


THE DETROIT MOTOR 


Over 3,000 Machines Actual Daily Operation. 


Electric Hoists, Pumps and Blowers. 
MACHINES ANY SIZE FOR ANY 


HATZEL No. Fifth Ave., New KNOX BAKER, Council Bluffs, 
HUNTER BOOSO, Dallas, Tex. 

JORDAN No. 631G St. Northwest ENGINEERING SUPPLY CO., 
ashington, New Orleans, La. 


W.S. ARMOUR, No. 203 Jackson St., Chicago, FAWCETT, Cedar Rapids, Ia. 


CORRESPOND WITH OUR NEAREST OFFICE. 


YORK, PA. 
Manufacturer 


The Rechard 
Turbine 
Water Wheel 


Mill Gearing and 
Machinery of all kinds 
The Rechard Wheel has 
given the highest results 
in scientific tests an‘ 
general use. 
Satisfaction guaranteed 
Larex with 
illustrations and prices, 
sent on applic ation. 


“Car Castings, 
Small Car Wheels, Powder Machinery 
and Heavy Gearing.” 


SPRINCFIELD, OHIO, 
AND NEw YORK 


New Hunt Turbine Water Wheel, 


dynamo. 
great 


Electric Light and Electric Power 


DAYTON GLOBE IRON WORKS 


Manufactured RODNEY HUNT MACHINE 


SPECIALTIES FOR ELECTRIC LIGHT AND POWER. 


Double the Power most wheels. 
Efficiency 90.50 full, 76.42 gate, Holyoke Testing Flume. 
Moderate Prices and satisfaction guaranteed. 
party has these wheels use; another 7,950 


Boston Office: KILBY STREET. 


High and Even Speed, Perfectly Controlled Regulator. Belting directly 
Easy working and tight closing gate. Excellent 
2,175 wheels sold New England. One 
another 11,200 p., etc. Large number wheels furnished for 


Street Railways, Write for catalogue and estimates proposed plants, 


Main Office and Works: ORANGE, MASS., 


WATER 


PARTICULARLY ADAPTED DRIVING 


Electric Light and Power Stations 


account its high efficiency all stages gate, steadiness motion 
and easy working gate, the construction which makes the most 
sensitive the action governor any wheel the market. 


SEND FOR CATALOGUE 


Illustrating various styles both 


DAYTON, OHIO. 


Electric Power Distribution 


PERFECT REGULATION. 
MANUFACTURING PLANTS. 
LIGHTS AND POWER New Reaction Bolder 


RENDERS 


INDESTRUCTIBLE. 


CENERAL OFFICES: 


402 404 Greenwich St., New York. 


AGENCIES ALL PRINCIPAL CITIES. 


THE SAME DYNAMO 


BRANCH OFFICES: 
BOSTON, Oliver St. 
CHICAGO, 201 Madison St. 
PHILADELPHIA, Arch St. 
CLEVELAND, Cuyahoga Bidg. 


INDIVIDUAL ARC LIGHT AND MOTOR 


RELIABLE, ECONOMICAL, SIMPLE, 


AND REQUIRE ONLY ONE SMALL WIRE. 


ELECTRIC SELECTOR SIGNAL COMPANY 


(Successor ELECTRIC SECRET SERVICE 


STANDARD DYNAMO 


MORE FULLY MEETS REQUIREMENTS 


FOR MUNICIPAL AND ARC LIGHTING 


THAN ANY DYNAMO EVER OFFERED. 
Intelligent, unbiased electricians and arc light users throughout 


the country verify our claims for Highest Efficiency and Great- 
est Economy Operation and Repair. 


THE STANDARD LAMP 


the only high grade independent feed lamp which will, with one 
feeding mechanism, one carbon rod and one pair carbons, 
give constant, unchanging light from Dusk Dawn, Every 
Night the Year. 

are the pioneers Simplified Double Service Arc 
Lighting. 


ADDRESS ALL COMMUNICATIONS 


ELECTRIC 


Home Insurance Bldg., CHICAGO. 
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Westinghouse Electric Co, 


PITTSBURGH, PA. 


— 


TRANSMISSION POWER. 


The Cataract Construction Company has awarded the Westinghouse 


Company the contract furnish the electrical apparatus for transmitting the power 
Niagara Falls operate manufacturing plants and tor other purposes. 
the most important contract the history the electrical industry. initial 


installation alone amounts 15,000 horse power. 


ELECTRIC LIGHTING. 


The two largest contracts ever made this country for Incandescent 
Electric Lighting Machinery—The World’s Fair plant and the plant for the 
Louisville Gas Company—were both awarded the Westinghouse Company, 
furnished with Westinghouse Alternating Current 


Apparatus. 


ELECTRIC RAILWAYS. 


The largest street railway companies Brooklyn, Jersey City, Phila- 
delphia, Pittsburgh, Chicago, Cincinnati, Indianapolis and St. Louis have 
equipped their systems with Westinghouse Electric Kailway Apparatus. 


The above facts have undoubtedly important meaning all pur- 
chasers Electrical Apparatus. 


WESTINGHOUSE ELECTRIC MFG. 


BRANCHES ALL LEADING CITIES. 
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BURR FIELD, Vice-President. CEO. SACE, Secretary. WILCOX, Treasurer. 


y . ; ‘ ~ The above illustration is taken direct from a photograph, and snows the interior view of a 
Room, the roof which was designed The Mather Electric Company, Man- ft. width. 101 ft. length, the side being stone, witn iren roof covered with 
corrugated iron. woodwork being used about the building any wav, shape 
absolutely fireproof, there being notr ing about it which can burn or take fire. 


The above illustration is taken direct from a photograph, and shows the interior of a Vachine 
Shop designed and built by us for Toe Ball & Wood Co., at Elizabethport, N.J. The building is 80 
rails, while the two-story wings each side are ft. width. built this entire build- 
ing, including the brickwork and foundations, the whole complete ready for the machinery. 


THE ELECTRICAL WORLD 


The above illustration taken direct from photograph, and shows the interior Machine 
Shop designed and for The Mather Electric Company Manchester, Conn. The building 
width and 151 ft. length. 


The above illustration ‘s taken direct from a photograph, and shows the interior of a Machine 

Shop designed and for The Bridgeport Macbine Tool Company, Bridgeport, Conn. 

The building consists of two parts, each 40 ft. in width. Tnoat shown in the immediate foreground. 

— \ . / being one story higo for erecting room, while that portion of the building shown on the right is 


fw gravelinn Crane placed by usin the Machine Shop of the National Meter Compwny, at Brooklyn, ¢ ‘ / i The above illustration is taken direct from a photograph. and is an interior view in a Store 
fic building construction brick walls, wooden posts wooden The taken direct from and the interior Room designed and for our own use East Berlin. The construction-particularly 
f the t iidine be girders are attached to wocden posts, and the crane bas a travel the full length Shop designed and built by us for Toe J. Morton Poole ‘ o., at Wilmington, Del. The buildir gis 87 itself on account of the large amount of wall space applicable for storage purposes, the light being 
limited posts. The plan commends itself where control ft. width, portion the building ft. and suffi- introduced entirely from tne roof, side windows being used, thus allowing the wall space 
space building built. cient height set heavy marine engines the traveling cranes. for storage. 
Send for our New Illustrated Catalogue, 300 Pages, and Describing Bridges, Buildings, Etc., Built Us. 
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Electric Appliance Co. 

Holmes, Booth & Haydens, 

Independent Electric Co. 

indiana Kubber Wire Co. 

Little Elec. Con, Sup 

Electric C 

Moore, A. ¥#. 

National India Rubber Co. 

New York Insulated Wire 

Okonite Uo., Ltd., The. 

Roeblings Sons Co., J. A. 

Shawmut Fuse Wire Co. 

Simplex Co. 

Smith & Co., Harrys, 

Electric Co, 

Washburn Moen Mfg. Co. 
Wire 

Hammond Cleat Ins. 

Imperial Porcelain Works. 

Viaduct Mfg. Co. 
(Electrical. 

Johnson, Bro 

Union Hardware Co. 

uct Mfg. Uo. 


Edes Manufacturing 
Lamarche’s Sons, 
Law Battery 
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Washburn Moen Manufacturing 


MANUFACTURERS OLDEST LARGEST 


MANUFACTURERS AWARDS. OTHERS MENTIONED. 


Tron, Steel 
Gopper Wire ELECTRICAL WIRES 
THE WORLD. 


FOR ALL PURPOSES. 


WESTERN UNION TELEGRAPH COMPANY. 


NCORPORAT 
21,000 OFFICES AMERICA. CABLE ALL THE WORLD. 


"This Company TRANSMITS and DELIVERS meamges only on condit ng its ny which have beer assented to by theesender of the following message 
Quinsigamond, od Pittsburgh. San Francisco. THOS. T ECKERT, President and Gener at Manager 


3 BY BY CHECK 


INSULATED Iron, and Copper Wire for Purposes SPECIALTY. 
Patent Galvanized Telegraph and Telephone Wire Long Lengths. 
Galvanized Our Patent Centinuous Process. 
THE STANDARD WITH AND TELEPHONE COMPANIES. 
Since the introduction the and telephone service, our Patent Wire manu- 
fer electrical purposes, has filled every requisition regards strength, uniformity 


Price-Lists, Descriptive and Hand-Book 


VIADUCT CO. 


MANUFACTURING CONVENIENT 


TELEPHONE SWITCH 


FOR SMALL Cut. 


made with without night These awards are the result active competition the 
and for any the Fair, and are based the success columns 
wires. actual use; Superiority construction and workmanship, and 
the Economy, Efficiency and Safety life and property resulting 
Send for Catalogue and Circulars therefrom. 
These columns, beside affording needed protection life and 
Telephone Magneto Rells, which can hadin other way, more than save their 
teusion Bells, Test Bells, Bat- fuel and repairs every year, and hence return more than 
Cleats, Wire per cent. the investment. 
make Everything you want 
this line, ship promptly and 


THE RELIANCE COMPANY, 
VIADUCT MEG. SOLE MANUFACTURERS, 


ALL FINISHES ARE BAKED IN. 


EXCHANGE. 


Our facilities for securing all makes Typewriters greatly reduced cost, and carrying stock 
all times over 1,000 MACHINES, enable furnish you with Typewriter any manufacture 
saving you from per cent. The Title every Machine leaving our Ware- 
rooms are prepared dispose few Machines the easy payment plan, 
will rent same. 


TYPEWRITER EXCHANGE, BARCLAY STREET, NEW YORK. 


WRO ROUGHT IRON BRIDGE 


Write To-day for Price Lists and Particulars. 


Power Houses, Electric 
Light Stations, Steel and 
Iron Roofs Covered with 
Corrugated Iron Slate. 


and Architects, 
and Builders, 


IRON AND STEEL 


POLES 


For Trolley Wires, Electric 
Lights, Etc. 


PLANS AND ESTIMATES 


General Structural Work 
APPLICATION. 


and Steel, 


The above cut shows interior view our new works. The main building 256 
square, all machinery operated electricity, which obviates the use overhead shafting and 
permits the use traveling cranes which sweep the entire length and breadth the building. 


WROUGHT IRON BRIDGE CO., OFFICE: CANTON, OHIO. 


PLEASE COMMUNICATE WITH NEAREST OFFICE. 


NEW YORK Electrical Exchange Building, CENTRAL Chicago, Ill. WESTERN OFFICE: Kansas City 


| | 
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Has Been Declared Every One 


Gives Complete Data and Low Prices 


Electric Supplies, 
Street Railway Supplies, 
Electric Bell Supplies. 


Gives all Desired Information 


Candee 


OKONITE WIRE, MUNSON TAPE, 
OKONITE TAPE, LAMPS, 


INTERIOR CONDUIT SYSTEM ELECTRIC WIRING. 


ELEGTRIG LIGHT GARBONS FOR ALL SYSTEMS. 


STANDARD PAINT COMPANY’S CELEBRATED 


AND 


Paints and Compounds Carried Stock, 


WELL MISCELLANEOUS SUPPLIES ALL KINDS. 


CENTRAL ELECTRIC 


116 and 118 FRANKLIN STREET, CHICAGO. 


SOUTHERN ELECTRICAL SUPPLY CO., St. Louis, Mo. 
GATE CITY ELECTRIC CO., Kansas City, Mo. 


SPFCIAL AGENTS: 


ELECTRICAL WORLD. 30, 1893. 
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UNEQUALED QUALITY. 


The policy this Company 
such offer users In- 
cindescent Lamps exceptional ad- 
and inducements use 
its products. the present 
our Company has been the 
only one whose efforts have been 
crowned with success defeat- 
ing the Edison Company 
their attempt secure in- 
taking the testimony for final hear- 
ing, and abundant facts exist 
fully substantiate our claim, that 
the Edison Filament Patent in- 
valid for want novelty. 
fore, our policy defeating the 
patent will relieve all users in- 


candescent lamps from all claims 
for royalty infringement; 
matters not whose lamp has been 


used the past, whose may 
used the future. The so-called 


who will use Columbia Lamps 
exclusively protect them 
against all claims for royalty 
infringement. offer estab- 
lish for them free, untrammeled 
market for incandescent lamps, 
and there will possibility 
tying the lamp business 
account such claims, after the 
patent has expired. You will 
thereby secure the full benefit 
quence the decision the 
United States Court, 
denying injunction, are the 
only company the United States 
prepared offer you such induce- 


your patronage. believe that 


the present price incandescent 
lamps to-day due largely the 
vigorous fight: which 
made. 


non-infringing may offer you 
temporary relief the exclu- guarantee our lamps 
sive use the Columbia superior any now the market, 


Lamp offer you permanent “THIS LAWFULLY our facilities are ample for 


relief, our policy, outlined 
throw all claims for royalty. 


supplying lamps any quantity 
desired, and most earnestly 
solicit your patronage. 


BEFORE PLACING ORDERS ELSEWHERE FOR QUANTITY, WRITE FOR PRICES. 


COLUMBIA LAMP COMPANY, 


1912-1914 OLIVE ST. Louis, Mo. 
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LAMPS. 


THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 


. 


FOR OUR NEW PRICE LIST. 


PRINCIPAL SALES 


BROAD STRET, NEW YORK. 180 SUMNER STREET, BOSTON, MASS. 

173 175 ADAMS STREET, CHICAGO, ILL. 509 ARCH STREET, PHILADELPHIA, PA. 
FIFTH AND RACE STREETS, CINCINNATI, 401-407 SIBLEY STREET, ST. PAUL, MINN. 
EQUITABLE BUILDING, ATLANTA, GA. 1333 STREET W., WASHINGTON, 
FIRST STREET, SAN FRANCISCO, CAL. MASONIC TEMPLE, DENVER, COLO. 


All Business the United States Transacted the THOMSON-HOUSTON INTERNATIONAL ELECTRIC 
Broad Street, New York 


' 
— 
q 4 =— ={ | = = 3 
= = = = = 
7 4 == SF 
= i 
a i 
: 
4 
4 


DECEMBER 30, 1893. THE ELECTRICAL WORLD. xvii 
JENNEY TOR GOMPANY 
224 SOUTH ILLINOIS INDIANAPOLIS, IND, 
POWER GENERATORS LIGHTING and PLATING 
BRANCH OFFICES: 
BRANCH OFFICES: SAN FRANCISCO, Halleck Street. 
932 Monadnock Building. MINNEAPOLIS, 213 Washington Ave. South 
NEW YORK, Cortlandt Street. EVANSVILLE, Arcade 
BOSTON, 194 Summer Street. TOLEDO, 1310 Adams Street. 
LOUISVILLE, Cor 13th Main Sts. MILWAUKEE, 448 East Water Street. 
ST. LOUIS, Laclede Building. CINCINNATI, O., 184 Elm Street. 
THE 
STORAGE BATTERY 
“MUNCIE” 
For all Purposes where Light and Power are Required. 
THE MUNCIE ELECTRICAL WORKS, 
NCIE ANA. 
AND GRAND STREET, LOWELL, MASS. 
CAPACITY. CAPACITY. 
Have you seen ours 1025 MONADNOCK BUILDING. 
St. Louis Electrical Supply Co., 
For Descriptive Circular Other Information Address LOCUST STREET. 
425 Spruce St., Scranton, Pa. 1116 St. W., Washington, 934 RIDGE AVENUE. 
423 Omaha Building, Chicago. 
Slow-Speed Multipolar Dynamos and Motors. 
claim for our machine the following points excellence: 
Small floor space occupied. The fact that the brushes have 
external magnetism. 
Multipolar machine with only two brushes from full load. 
Simplicity and ease which the regulation. 
parts may gotten at. 
The fact that there break the mag- Most important, the unequaled excel- 


netic circuit the field cores, lence insulation the armature. 
WRITE FOR DESCRIPTIVE 


70-80 EAST PROSPECT ST., 
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YOU HAVE HEARD 


136 Liberty Street, New York. 


Packard Incandescent Lamps. 


PORCELAIN (Thomas Sons). 


Alternating Arc Lamp for Incandescent Circuits. Its Simplicity, Compact Design, Neat 
Appearance; fact, its general superiority over anything else the kind the mar- PERKINS’ Switches, Sockets and Cut-Outs. 


have taken the General Western Selling Agency for the lamp, and are 
TIN SHADES. 136 LIBERTY STREET, NEW YORK. 


GUARANTEE SUPERIOR 


any other alternating arc lamp the market, and want hear from every station 
manager who can use one more alternating arc lamps when they find the right thing. 


ELECTRIC APPLIANCE COMPANY, 


242 MADISON STREET, CHICAGO. 
ELECTRICAL 


FOR SAMPLES AND 


DYNAMOS AND MOTORS 


"FOR ARC LIGHT AND TROLLEY CORD. 
SAMSON CORDAGE WORKS, Boston, Mass. 


— — 


Service Electric Lighting and Railway Power Stations. 
NEW CATALOGUE NOW READY. 


HENRY WORTHINGTON, Liberty Street, NEW YORK. 


Kilby St., BOSTON. Arch St., PHILADELPHIA, and Lake St., CHICAGO. 
and 406 Walnut St., ST. 


This motor, or, being complet completely closed 
and will run successfully 
dusty damp places where other 
machines fail. 

Live Agents wanted all principal 
localities. 


HENRY BEZER, Mec. Eng. Treasurer. MELVILLE 
WILSON, Electrica) Construction. 120 LIBERTY STREET, NEW YORK CITY. 


THE HALL SIGNAL CO. Hard Porcelain Insulators 


Broadway, New York. 927 The Rookery, Chicago. 
115 The Ames Building, Boston. Equitable Building, Baltimore. 


LARGE AND 


Signals, Switch Signals, Station Signals, Interlocking Grade-Crossing 
Signals, Hall Automatic Electric 
Semaphore Stewart-Hall System ELECTRIC WORK. 


UNION WORKS, 


have established exhibition-room connection with both our New York and Western 
offices, and would have railway officials call and view the same. 


Eckford St., Near Greenpoint Ave., 


WORLD'S FAIR AWARD. Magneto Watchman’s 


Underground, Aerial and Submarine Tele- 
graph and Telephone has been ex- 
amined and worthy award for 
excellence material and construction, high 
insulation, reliability and durability, demon- 
strated prolonged service 
ander exacting conditions. 


203 Broadway, New York. 225 Dearborn Street, 
HAM, General Agent. CHICAGO, ILL. BOSTON 


| 
SAMSON SPOT CORD 


Expert and Patent~ Solicitor, American CONSULTING AND CONSTRUCTING 


— 
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Room 177, Times New York City. PROVIDENCE, l., 
Successor the Patent Business RAILWAY FEEDER and TROLLEY WIRE, 


conducted the Co., FLECTRIC LIGHT LINE WIRE, 
REED McKIBBIN, and Flexible Cords, 


TIMES BUILDING, 
NEW YORK. 


WHITE 


Electric Street Railway Contractors. tor Wires, 
FARADAY CABLES. Contracting Engineers, 


New York Office: Street. 
Wall Montreal Branch: Eugene Phillips? Elec. Works. 


i_ 


for Our New Catalogue 
CARPENTER ENAMEL RHEOSTAT 


A BRIDGEPORT, CONN, 
Office and Salesroom, Liberty St., New York. SHAIN, Selling Agent, 


No. 136 LIBERTY WEW YORK. 


CENERAL CONTRACTORS. 


THE “HUNTINGTON” SEARCH LIGHT. Street Railways 


Provident Fourth and Chestnut 
PA. 
ELECTRO-CALCIUMS 
SERIES ARC LAMP FOR IN. ANDESCENT CURRENTS. trical the U.S. Patent 


KINTNER, 


gt, in the P ate nt Office and U. 8. Courts. 


ELECTRICAL EXPERT, 


Solicitor Domestic and Patents. 


AND FOR 500 VOLTS RAILROAD 


Patents July, 
1889. 
January, 1891. ELECTRICAL PATENTS SPECIALTY 
April, 1893. Send for Quotations and Save Money. guarantee everything sell, 


Swing 121 and 123 CULVERT ST., CINCINNATI, 


CORRESPONDENCE SCHOOL TECHNOLOGY, Cleveland, Ohio. 
Instruction ROBERTS, E., and Other Specialists. 


Engineering, and Architecture capable 


Send for Catalogue and further information. Electrical and Mechanical Engineers. 


136 LIBERTY BLOCK, CLEVELAND, 


SOLF LICENSEES 


ail and Express Building. 


302 Asylum Street, HARTFORD, 


Write for New 1893 Illustrated Catalogue. 

NEw York : Pierce & Miller Engineering Co., 42 Cortlandt st. 
BosTonN : t avidson w ntilating Fan Co., Oliver and Milk Sts. 
PHILADELPHIA : J. W. Parker & Co., 41 x. 

CHICAGO : Sargent Lundy, 1421 Mona k Building. 

ST. Pau. : Geo. Fuller, 514 to 518 Saeko ott Building. | 
CLEVELAND : The Geo. ‘Worthington 

Sr. Louis : Fairbanks Morse Washington Ave. 
OMAHA; Fairbanks, Morse & C 

ALBANY : The Fair :anks Co 


Drawings for Patents. 


Electrical cases specialty; years’ ex- 
work artistically and accurately 
executed. Highest 


COURTLAND, Nassau St., New York. 


BUFFALO : F. P. Little Elec. C. & 8. Co . 155 Seneca St. 
RALTIMORE : D. E E vans & Co, 


on 
ANSAS CITY, i M “ ‘ 
New ORL! EANS: The Se uthern Engineering & Supp'y Co. | Insulators, 12. 


DALLas, Hunter & box 


SPOKANE, WASH,; Parke & Lacy Machinery Co. | 


PORTLAND ORE.: Parke Co. THE CANTON WRITE FOR SAMPLES AND DISCOUNT, 
MANUFACTURED BY 


CLEAT AND 
WRITE FOR PRICES. Custom House St,, Boston, 


Sa 
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WANTED. 
who can sell plants 


and electrical state experience 
and Address 
COMMUTATOR, 
ELECTRICAL WORLD, New York. 


patent lawyer, experienced 
electrical matters, annual engagement 
solicit patents attend patent litiga- 
tion. Address 

THE ELECTRICAL New York. 


with parties 
having good strong primary battery, some- 
thing new for power Also new 
electrical novelties. Address 

GLOBE MFG. 
Box 47, Pineville, Ky. 


representatives secure 
subscriptions for ELECTRICAL 
orders for electrical books, Also 
traveling representatives take orders 
connection with their other business. Men- 
tion age, experience, qualifications and ref- 
Liberal commission cash 
W.J. JOHNSTON, 


THE ELECTRICAL New York. 


erences. 


Address 


One 10h. Sprague electric motor made 
Edison; volts. Good new. 
SMITH CO., 
Spears Wharf, Baltimore, Md: 


FOR 


Three Westinghouse Standard Engines 
three Westinghouse all good 
repair. Address 

WESTMORELAND ELECTRIC CO., 
Greensburg, Pa. 
FOR SALE. 

electrician who will give his time 
the business, quarter interest electric 
manufacturing company. Address 

Box 852, Pittsburgh, Pa. 


FOR LE. 


Second-hand dynamos—23 dynamos. 
incandescent dynamos; motors; all 
sizes, all kinds, all guaranteed 460 arc lamps, 
all 

CHAS. GREGORY CO., 


Five 22-ft. closed cars, equipped with two 
three open trailer cars, feet The 
entire equipment brand new (never_ been 
used). For sale easy terms. Address 
THE CONSTRUC- 

TION COMPANY, 

Liberty Street, New York City. 


FOR SALE. 


IRON BUILDING for immediate ship- 
ment, feet wide, 120 feet long and feet 
high eaves, with continuous 
ridge. ‘Trusses are strong 
carry several lines light 
building suitable for machine shop, 
power house, boiler house, For further 
particulars address 

SHIFFLER BRIDGE COMPANY, 
Pittsburgh, Pa. 


HAVE FOR SALE 


The following material in first-class condition: 

Incandescent Dynamos.—Two 500-ligbt, 110-volt, 
and two 125-light. 75-volt, Thomson-Houston. Two No. 
82 and two No: 8 Edison; two Slight, 125-volt ; two 
T0-light, 125-volt ; two 600-light, 125-volt; two 450-light, 
125-voit ; two 270-|t, 125 volt; two 210-light, 125-volt, and 
one 60-lignt, 1%5-volt Edison. One W0-light, 125-volt ; 
one 60-light. 1%5-volt, and one 250-light, 70-volt United 
States. Two 250-light, 110-volt Eickemeyer. One 200- 
light Loomis, new extra armature. 

Are Dvynamos.—One Slight, 1,200 ¢. p. ana one 
Slight Thomson-Houston, 2.000 c. p., with lamps, 
one 8)-light, p. Brush; one 7-light Ball, 800¢. p. 
with lamos; one 70-light Vandepoele, with lamps; one 
B-light American, 2..00 c. p.; one 4h, p. Cleveland asc 
motor. 

Ward : 10 double Wood; 80 single Brush; 30 single and 
double Excelsior. 

and ones x 10 Armington & Sims; one 13x ‘2 and one 
x 15 Phoentx Iron Works; one 65-h. p Paine; two 

buy and sell all kinds electrical ap- 
paratus and 

ROSSITER, MacGQOVERN & CO.,, 


CULM. 
Central Stations, Isolated Plants and 

others using steam who are interested the 

saving per cent. fuel are invited 

address ENGINEER, 

Room 217, 136 Liberty New York. 


FOR SALE. 


Second-Hand Dynamos. Write for List. 
ROSE ELECTRIC LIGHT SUPPLY CO., 


eT. Louis, mo. 


quality our work. 


THE ELECTRICAL WORLD. 


ENCINEERS. 


BURNED OUT ARMATURES 


can hear something interest 
them addressing 


HINE ROBERTSON, 


CORTLANDT NEW YORK. 


any system rewound, and work guaranteed satisfactory. 
Electrical repair work every 
refer, permission, some the largest business houses the West 


LET QUOTE YOU 


McLEAN ARMATURE WORKS, 


195 207 So. Canal Street, 
CHICAGO. 


NEW YORK CARBON WORKS, 
Carbon Plates, Carbon Cylinders Motor Brushes, 


SOLE MANUFACTURERS CARBON CYLINDERS, 


UNDER HOLTZER PATENT. 
Cortlandt St., Telephone Building, New York. 


TANDEM- 
ComPOUND 


ENGINE. 


SIMPLE anD COMPOUND 


AUTOMATIC ENGINES, 
ECONOMY, 


DURABILITY. 


BUILT 
THE JOHN MANUFACTURING Co., 
BUFFALO, 


Fairbanks, Morse Co., Representatives, Chicago, St. Louis, Kansas City, Omaha, Denver, St. Paul. 


THE CLEVELAND MACHINE SCREW 


CLEVELAND, OHIO, 


AUTOMATIC. 


Manufacture Automatic Screw Machines and 
Screw Machine Product Every 


Description. 


NEARLY 200,000 USE. 


For Sale Nearly All the Electrical Houses. 


Making this the 
open-circuit Bat- 
tery the world. The complete Battery now sold 
low price that the cost below expense for 
renewing most types open-circuit batteries. 


Breakage. One-half transportation charges. 
Always ready for use. solution corrode and 
destroy the conducting wires. “running down” 
the best customers to-day are the ones that 
have used the Mesco Battery for the past three years— 
guarantee that giving satisfaction. 


MANUFACTURE Disque Leclanche and 
Carbon Cylinder Open Circuit Batteries. Crowfoot 
Zincs and Coppers, Speaking Tubes, Whistles and all 
Speaking Tube Supplies, Bronze Push Buttons, Letter 
Boxes, Door Openers, Vibrating Bells, Gravity Drop 
Burglar Alarms, etc. 

Reliable Electric Watchman’s Clock 
will ready Jan. Price under $10.00. 


ELECTRIC TELEPHONE RECEIVERS 
after Jan. 30th. Price less than $3.00 each. 


you will send your address will get some 
your trade. 


Manhattan Blectrical Supply 
CORTLANDT ST., NEW 


320. 


Resistance Boxes. 
Jackknife Switches. 


Write for List Second-Hand Dynamos. 
Rewinding all kinds Armatures. 


THOMAS YEARSLEY, 


Removed new factory, Ledger 
Place, St. Phila. 


EDES BATTERY ZINCS 


manufacture all kinds Cast, Rolled and 
Cylindrical Zincs. Zinc Plate cut dimensions; 
also Battery Coppers. make the purest 
best Battery Zincs, which the best 
satisfaction large electrical trade. Please 
send for prices, stating quantity. 


(ESTABLISHED 1855.) 
EDES MFG.CO., Plymouth, Mass. 


YOU WANT 


you are dealer and want Agency, send 
for our Catalogue and Price List, 


Superior 
Medical Apparatus 
and Accurate 
Meters. 
For Physicians, Surgeens 
and Family Use. Send 
fora catalogue and men- 
THE ELECTRICAL 
WoRLD, Jerome Kid- 
der Co., 820 
Broadway, New York 


LAW. 


The Galvanic Circuit Investigated 
Mathematically 


Dr. OHM, Berlin, 1827. 


Translated WILLIAM the 
University of* Berlin, with Preface 
President the Inst. Electrical En- 
gineers. 


This book will welcomed many who 
lish, what Ohm himself has say about his 
own law. 


Boards. Price 50c. 


ELECTRICITY 


ITS—- 


RECENT APPLICATIONS. 


EDWARD TREVERT. 


Practical Treatise for Students ana 
Amateurs, with Illustrated 
tionary Terms 
and Phrases. 


Cloth, 346 Pages. Price, $2.00. 


The Johnston Co., Ld., 
Park Row. New York. 


FUSE WIRE 
AND LINKS 
For all Systems. 


for Catalogue. 


Order Your Supply Dealer 


THE INDEPENDENT ELECTRIC 


39th St. and Stewart Ave., Chicago, 


Silt 


ce 
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SORLEY BATTERY. 


Licensees, from the Consolidated Electric Storage Co., the Brush Patents. 
STORACE BATTERIES AND AUTOMATIC INSTRUMENTS. 


SPECIALTIES: Electric Lighting, Electroplating, Street Cars, Electric Launche 
PORTABLE BATTERIES for Phonographs, Dentists’ Use, Cautery Sets, Bank Vaults. 


ELECTRIC LIGHT STORAGE BATTERY 


ALFRED CLARKE General Manager. 


OFFICE, MARKET STREET, BOX 406, MASS. 
WM. THE MORRISON THE MORRISON 


Examinations Plans and Specifica 
the World’s Columbian Exposition Chicago. 


tions for Power Transmission and Electric Light- 
ing. Instruments, Machinery and Entire 


Consulting Electrical Engineer Storage Battery Plate THE ONLY STORAGE BATTERY Storage Battery Plate 
Electrical Expert. 


The following copy the Award given the Juc.ges Batteries 

the World’s Columbian Exposition, Chicago, 1893, the only 

tery made this country deemed orthy any notice 
affirm that the ‘American’ Battery has been 

examined and tested us, and found worthy 

award for its excellency design and construction, 
its efficiency and indications durability. 

(Signed) STINE. 

LOBACH.” 


AMERICAN BATTERY COMPANY, 


SECURITY BLDG., Room 709, 188 MADISON ST., CHICAGO, 


VINELAND, 


PASS SEYMOUR. 


OF— 
ELECTRICAL SPECIALTIES 
and the CELEBRATED 
“SYRACUSE 
SYRACUSE, 
GEO. CUTTER, AGENT, 
329 The Rookery, Chicago. 


JUST WHAT EVERY YOUNG ELECTRICIAN WANTS Before “Forming.” After 


HARRISBUR 


General Office and Works: HARRISBURG, PA., 


FIRST BOOK 


For the Use Elementary Science and 
Art, and Engineering Students 
and General Readers. 


PERRIN MAYCOCK. 


133 Pages. Cloth, 60c. 


Practical Directions 
ARMATURE 


Field-Magnet Winding 


EDWARD TREVERT. 
Cloth, 113 Pages. Price, $1.50. 


THE HARRISBURG IDEAL TANDEM COMPOUND ENGINE. 


Automatic Lubrication. Superior Regulation. Perfect Equilibrium Action. Highest Economy. 


SELLING AGENTS 


Copies vromptly any address New York and New England 7th St., 
NEW YORK OFFICE, Mail Express BALDWIN, 
(Walter Jones, Manager Perwin 5th and Race Sts. 


THE JOHNSTON Ltd., 
PARK ROW, NEW YORK. 


Speculating what you want all right, but you 
must also know where get what you want. 
are good people know, and would 
and carry stock the LAW Double 
Cylinder Cell,a Carbon Porous Cup Cell that 
world beater, the Disque Leclanche Cell, 
all kinds, Sal Ammoniac, Coppers, and 


Our address 
STREET. 


P 


THE -ELECTRICAL WORLD. 


NEW INSULATING JOI 


AMERICAN GIANT. 


Philadelphia, New York and Boston. 


FULL 


ee 1426 TO 1432 TWENTIETH STREET. 


COWARD, 


orrice, 
$432 TWENTIETH STREET 


STATION, 
9426 TO N. TWENTIETH ST 


Helios Lamp and Spencer 
Economy Coil make the only 
UNIVERSAL Alternating 
Arc Light System. 


The Helios Electric Co., 


Philadelphia, Pa. 
emen: 
are this day receipt your inquiry even date. 

Yes, your alternating current arc lamps are giving us entire 
Satisfaction. have large number already our and 
the original lamps which installed last December are still burn- 
ing with regulation equal to the new lamps which we put up this 
month. Our repairs have been practically 
have displased direct current series arc with 
your lamps, solely for tne reason that your lamps make absolute- 
light, which impossibility obtain with direct 
current lamp. not know any existance which ap- 
proaches yours in mechanical construction, and from an electrical 
stabdpoint we are entirély satisfied with them. The mere fact of 
your requiring low voltage volts, itself sur- 
ficient recommendation for our customers demand that 
the Helios lamp only. We are anticipating a large increase in our 
present station, and we will unquestionably continue to use your 
lamps. Th. increased reveme from arc lamps on eur alternating 


Yours very truly, 
COLUMBIA ELECTRIC LIGHT CO. 


have over One letters from Customers who are using these Lamps 
lots Five One Thousand. 

Kastern Agents: STANLEY ELECTRIC MFG. Pittsfield, Mass. 

estern Agents: ANSONIA ELECTRIC CO., Chicago, 

Southwestern Agents: ST, LUUIS SUPPLY St, Louis, Mo. 

Canadian Agency: CANADIAN GENERAL ELECTRIC CO., Toronto, Canada. 

Kastern Pennsylvania and Southern New Jersey Agency: RADIANT ELECTRIC CO., 1225 Market 

New York City Agents: GLOBE ELECTRICAL SUPPLY CONSTRUCTION CO., Vandam and 
Greenwich Streets. 

Pacific Coast Agent: SAMUEL TAYLOR, 195 Crocker Building, San Francisco, Cal. 


THE HELIOS ELECTRIC Co. 


CORRESPONDENCE SOLICITED. 


The Best well the Cheapest the Market. 


ALSO 


SEND FOR CATALOGUE AND PRICE LIST. 


NEW YORK. 
169 Adams Street, Chicago. 


STANDARD LAMP, 


After exhaustive tests, strength and possibility leakage gas, has been 
fully indorsed the chief the Board Insurance 


Offer the Very Best Joint Manufactured. Write for Descriptive Circulars and Prices. 


NOVELTY North 4th St., Philadelphia, 


AGENTS FOR THE CELEBRATED NUERNBERG CARBONS. 


GENERAL INCANDESCENT ARC LIGHT 


DECEMBER 30, 1893. 


NT. 


FULL SIZE. 


Lava Gas Tip for 
Multiple Lighting. 

For Churches, Theatres 
Halls. 
SMITH, 

West 14th New York. 


Electric 


Can applied Street Steam, Hot Air Furnace, 
Steam and Hot Water Boilers. Sold outright. 
Agents wanted NOW. great leader for Electri- 
Fitters. Fifty per cent. discount for trial order. 


Write for Catalogue and prices. For the Agency 
send business card, 


ENTREKIN-ELDER ELECTRIC COMPANY, 
Harrisburg, Pa., 


GEDAR POLES, 


want Poles, Ties and Posts, money 
getting prices. 


STERLING, Monroe, Mich. 


ENT ARG LAMP 


now made for ALTERNATING well for CONTINUOUS CURRENT. 
STANDARD AND ORNAMENTAL LAMPS BOTH KINDS. 


572 578 First Avenue, New York. 
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ST. LOUIS: DENVER: 
ARE THE 
RELIABLE 
RUBBER INSULATION, 
BRAIDED COYERING. 
GREAT WESTERN MFG. 
General Western Agents, 
SOUTH CANAL STREET, 
Works: DULUTH. 
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INSULATING 


THE BEST THE WORLD. 


For Line and Other Insulation. Can Any Shape Desired. 


289 293 STREET, BOSTON, MASS 


Manufacturers FINE MACNET WIRE. TORRINGTON, CONN. 
magnet wire the best quality, the copper used the purest, 
and uniformly drawn exact diameter. Woodwork for Electrical rposes 

make specialty furnishing magnet wire exact outside ALL FOREIGN AND DOMESTIC WOODS. 


diameter, and any orders sent giving the diameter bare wire 
and outside diameter thousandths inch, will filled precisely| Push Button Shells, Bell Boxes, Bases, Rosettes, etc., 


itied. 
SEND FOR PRICE LIST AND SAMPLE ORDER. ELECTROPLATING GOLD, SILVER, NICKEL AND BRASS. 


Constant Open-Circuit 
Battery. 


USE THE PARTZ SULPHO- 
CHROMIC SALT 


MIXING CHEMICALS. 


for Our Catalogue and Let Facts Convince You. 


Our Exhibit the World’s Fair the 
West Gallery Electricity Building. 


Electric Snow Plows and Sweepers. 


Western Office, PHENIX BUILDING, CHICAGO. CHICAGO, BROOKLYN, ATLANTA. 


Second Edition, Revised and Enlarged. 


CROSBY AND DR. LOUIS BELL. 


416 Large Octavo Pages. 128 Price, $2.50. 


The great demand for The Electric Railway” having soon exhausted the large first edition the book, the authors have taken advantage the 
tunity afforded revise and considerably enlarge the. matter for second 


TABLE CONTENTS: APPENDICES: 
General Electric Theory. Chapter VIII. Storage Battery Traction. Appendix Electric Railway vs. Tele- Appendix ing 
Motors and Car Equipment. Electric Traction. Instructions Linemen. Thomson. 
The Line. High Speed Engineer’s Logbook. Motors with Beveled Gears 
Track, Car Houses, Snow Ma- Commercial Considerations. Classification Expendi- and 
chines. Historical Notes. tures Electric Street trol Motors 
The Station. Railways. Method for Measuring Insu- 
Traction. 


The following extracts from authoritative reviews indicate the tone universal commendation with which this important work was received, this 
edition merits even greater degree 


one interested the operation electric line, and one adopting this Every now and then there appears among the literatur 
method traction, can afford without this work.—Street Railway Journal, considered standard. Only once, work 
subject treated, such nature the work Oscar Crosby and Louis The 


This work, have hesitation saying, the most valuable, the lines which the authors Electric Railway Theory and Practice Gazette. 


have taken up, which has thus far and say that every electric railway This eminently practical treatise the methods operation and con 

economy operation road, while the student the practical discussioa the principles The work one those that mark era and remai 

with this important subject.—La Electrique. guide for those 

conscientiously recommend the work one the highest grade, Nor should the mechanical Klectric Railway Theory and Practice” well written 

the book overlooked. The cuts are especially clear, and were made fit the London Electrician. compendious 

rather than suiting the book the cuts, sometimes the case such publications. every The appearance this work can hailed 

addiag much the prestige the electric railway technische Zeitschrift. electrical 


Copies of the above or any other Electrical Book or Books published will be pr omptly mailed to any address in the world POSTAGE 
5 


PARK ROW (TIMES NEW YORK. 
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FORT WAYNE, IND. 


MANUFACTURERS 


For Arc Lighting, Direct Current Incandescent Lighting, Alternating Current 
Incandescent Lighting, Power Generators, Motors, Transformers, 
Instruments and Appliances. 


The new WOOD” Alternator and Transformers have higher efficiency 
better regulation and lower temperature than any others the market. 
The Transformers are the easiest install, the lightest weight, 
and the most artistic design any yet produced. 


BRANCH 
BROAD ST., NEW YORK. STEVENSON ST., SAN FRANCISCO. 
185 DEARBORN ST., CHICAGO. CITY MEXICO. 
907 FILBERT ST., PHILADELPHIA. COR. FIELD MAIN STS., TEX. 
405 TIMES BUILDING, PITTSBURGH. 110 BARRONNE ST., SOUTHERN ELECTRICAL 
KIRK BUILDING, SYRACUSE. MFG. SUPPLY CO., NEW ORLEANS, LA. 


STATE ST., COLUMBUS, 


BRUSH FLEGTRIG 


COMPANY 


THE SHORT ELECTRIC RAILWAY COMPANY, 


— 
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MANUFACTURERS 
The Machine that attracting more attention than any other 


New Design now Exhibition the World’s Fair. Oral, And Bells, 
Prof. Chief Dept. Electricity, and City Eleetrician Chicago, says: Speaking 
“They are fine machine,” and compliments the Brush Holder being the Best 
Exhibition. and Mechanical Tubes, 


NOT FAIL SEE THEM. 
Cortier Sec. Space Electricity Building, World’s 


Whistles, 


OSTRANDER CO., 204 Fulton Street, New Vork. 


Factory: Kalb Avenue, near Knickerbocker, Brooklyn, 


IRON BOX BELL 


you unable find our Iron Box 
Bells your supply house, write 


Corner Bedford, and Division Streets, Brooklyn, 


The IDE IDEAL ENGINES. 


Automatic Cut-off, Automatic Lubrication, ication, Simplicity, 


Simp'e and 
Condensing and Non-Condensing. 


SPRINCFIELD, ILL. 


ALSO MANUFACTURERS 
The Ideal Power Transmit- 


ters, 
STANDARD MOTOR. Feed-Water Heaters and 
The Design this Machine worthy your Special Attention. Short Magnetic Purifiers. 
Circuit, Round Corners, Compactness, the Smoothness with which runs and 
Freedom from Sparking have won for unstinted praise from Electrical Experts generally Send for Separate 


BELKNAP MOTOR CO. 


ALMON, Selling Agent, Room 324, Electrical Exchange Building, New York, 


Manufacturers ELECTRIC MOTORS and DYNAMOS, and 


POWER GENERATORS ranging from 600 Lights, 
and Horse Power from 1-8 60. 


Home Office and Factory, ME., 


Single Pole— Commutation; 


Single 


electrical subjects mailed any the world, POSTAGE 
PREPAID, receipt price. Catalogue Electrical Books free. 


\MURRAY FLINT GLASS WORKS, 


Trenton Ave., Culvert and Waterloo PHILADELPHIA, 


MANUFACTURERS 


OPAL, CLEAR, ROUGHED AND COLORED. 


THE INDIANA 


Rubber Insulated Wire 


THE ONLY MANUFACTURERS 


CABLE SUPPORTER 
HANGER 


For Aerial, Telephone, 
Telegraph and Electric 


CABLES. 


Made Brass. Zinc, 
Tron. Send for 
scriptive 


NEW BOOKS 


Heaviside’s Electrical Papers. 


Original Papers Dy- 
namo Electrical and Allied 


PARANITE INSULATED WIRES AND CABLES Handbook Electrical Test- 
FOR AERIAL, SUBMARINE AND UNDERGROUND USE. 7.2 
Marion, Faetory, Jonesboro, Lightning Guards 4,00 
AGENCIES Maxwell’s Treatise Electricity and 
ELECTRIC APPLIANCE Magnetism. Third edition, with notes 


CLEVELAND ELEC. CO., Cleveland. 
POST-GLOVER ELECTRIC Cincinnati. 
SOUTHERN ENGINEFRING 
ELECTRICAL ENGINEERING CO., 


THE JOHNSTON COMPANY, Limited, 


Park Row, New York. 
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The Improved Wheeler 
Surface Condenser. 


PLACE, NEW YORK, 
AND ITS APPLICATIONS. MANUFACTURERS 


With Appendix the Development the Electric Motor since 1888. 


This the first American Book Electric Motors,and the only one any language dealing exclu- PATENT PATENT WIRE WIRE 
sively and fully with the modern Electric Motor all various practical applications. 


Eler entary Considerations. .... Chapter ix. The Industrial Application Electric Light, Electric Railways, 
riy Motors aud Experiments Electric Motors America... 125 Motors Telegraph and 
iv. The Electrical xii. American Motors and Agents for the Washington Carbon Co. 
The Modern Latest American Motors and CARBONS FOR ARC LIGHTING. 
and Tramway Europe...... Motor Systems 196 
and Street Car Linein America Motor 
Elec ric otors for xvi. Thermo-Magnetic Motors........ 


Pages. 353 Price, 
address receipt price. Address 


NSTON COMPANY, Limited, 
THE JOH 197 199 SOUTH CANAL STREET, CHICAGO. 


New England Butt 


IMPROVED 
PROVIDENCE, 


TRIPLE 
FENNER, Treas. and Gen’ Mgr. 


OUR LOW TENSION 


CURRENT ARC LAMP 


ASSURED 


SUCCESS. 


MANUFACTURERS 


Improved Focusing Lamp 


BRAIDER. 


MANUFACTURERS 


Braiding Machinery 


FOR COVERING 


Telegraph, Telephone and 
Electric Light Wire. 


LARGE SINGLE AND DOUBLE 


BRAIDERS 


FOR COVERING 


CABLES. 


Double and Triple 
Winders. 


Photo-Engraving and Theatrical Use, for 
Continuous and Alternating Current. 


IMPERIAL 
MOTOR-STARTING CYLINDER. 
STAGE REGULATOR. 


IMPROVED SIX SPINDLE 
FLYER WINDER FOR 
MAGNET WIRES. 


Annunciators, Switches. 


COMPLETE LINE. 
FINE CASTINGS RELIABLE, DURABLE and REASONABLE. 
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CUMMINGS, President. ENGELMAN, Secretary and Treasurer. 


CUMMINGS ENGELMAN CONDUIT 


DETROIT, MICH., 


Sole Owners (U. S.) and Manufacturers Cummings Patents. 


Underground Trolley Railway Systems. Long-Distance Transmission Power. 
UNDERGROUND CONDUITS USING BARE COPPER CONDUCTORS FOR ANY VOLTAGE. 


For HOLIDAY the 
BEST the most USEFUL. What 


can more and Popular 


more ACCEPTABLE than BOOK? 


PUBLICATIONS THE JOHNSTON Ltd., 


PARK ROW (Times Building), NEW YORK. 


THE ELECTRICAL WORLD. Weekly Review Current Progress 
Electricity and Its Practical Applications. $3.00 


ELECTRICAL AND STREET RAILWAY DIRECTORY, Con- 
taining Central Electric Stations, Isolated Plants, Electric Mining Plants, 
Railway Companies— Hcrse and Cable—with detailed information regarding 
each Electrical and Street Railway Manufacturers and Dealers, Electricians, 


TRANSMISSION HAND-BOOK. 


Pages, and Tables. Flexible Cloth Binding. 


Type Page Inches. 


THE AMERICA. Jas. 894 royal octavo pages, 


This book contains all practical information for power producers, capitalists, agents 
hydraulic and electric companies, engineers, motor inspectors and other persons interested 
Electric Power Transmission. means the tables anybody can find once cost 
plant for least operating expenses, for minimum ficst cost 

The book gives all necessary information concerning motors, and rules for ascertaining 
horse power motors, driving various classes machinery, hoists, pumps, street 
tram cars, fans, etc. 

Twenty-seven new and original tables give more information the subject ina smal 
space than any book heretofore published the same subject. 


DICTIONARY ELECTRICAL WORDS, TERMS AND 

Houston, Second edition. Entirely rewritten. 5,000 definitions, 562 double column 
THE ELECTRIC MOTOR AND ITS APPLICATIONS. and Jos. 
With appendix the Development the Electric Motor since 1888, Dr. 
ELECTRIC RAILWAY THEORY AND PRACTICE. The First Sys- 
tematic Treatise the Electric Raitway. and Dr. Second 
edition, revised and enlarged. 416 pages, 182 2.50 

ALTERNATING CURRENTS. Analytical and Treatment for Students and 
Engineers. 
PRINCIPLES PYNAMO-ELECTRIC and Practical Directions for 
Designing and Constructing Dynamos. CARL HERING. Seventh thousand, 279 pages, 


3.00 


BELL HANGERS’ HAND-BOOK 


BADT. 


2.50 


CONTINUOUS CURRENT DYNAMOS AND MOTORS. Elementary Treatise for 106 Pages, Flexibie Cloth Binding. Type Page inches. 
Students. FRANK Cox, 271 pages, 2.00 
LIGHTING SPECIFICATIONS for the Engineers and Architects. PRICE, 
THE Maver, and Davis. With Chapters Just the book for those engaged selling, installing hand- 
Dynamo-Electric Machines the Quadruplex, Telegraph Repeaters, the ling electric batteries, electric bells, elevator, house hotel 
Automatic Telegraph, etc., pages, 1.50 annunciators, burglar fire alarms, electric gas lighting appara 
THE ELEMENTS ELECTRICITY, with Full Descriptions the and 
PHILIP ATKINSON, Ph. 228 pages, electric heat regulating apparatus, etc., etc. 
LIGHTAING Volume Short, Bright and Crisp Electrical Stories and ONLY BOOK THE KIND PUBLISHED 
THE ELECTRICAL AND OTHER 
ELECTRICITY AND Being Series Advanced Primers. EDWIN 
ALTERNATING ELECTRICITY. Their Generation, Measurement. 
Distribution and Application. Authorized American Edition. Kapp. This is, the name indicates,a New Book, much more complete than the old 
RECENT PROGRESS Being Summary Current men, Dynamo Tenders, Line Men, Stationary Engineers, owners and operators 
Advance Railway Construction, Operation, Systems, Machinery, Appliances, all kinds Electric Piants. the only book the kind published the English 
Compiled CARL HERING. 386 pages, 120 language. 
@RIGINAL PAPERS DYNAMO MACHINERY AND ALLIED SUBJECTS. 
Authorized American Edition. 249 pages, illustrations..... 1.00 
STANDARD TABLES FOR ELECTRIC With Instructions DERIVATION 
for Wiremen and Linemen, Rules for Safe Wiring and Useful Formule and Data. Fourth 
UNIVERSAL WIRING COMPUTER for Determining the Sizes Wires for Incandescent 
Electric Lamp Leads and for Distribution General Without Calculation, with Some Notes 
Wiring and Set Auxiliary Tables CARL 1.00 
DYNAMO AND MOTOR BUILDING FOR AMATEURS. With Working Drawings. PRICE, POSTACE PREPAID, CENTS. 
THE PARIS EXPOSITION 1889. CARL HERING, 250 


and Von Jacobi, together with carefully prepared table Practical Electrical Units, 
1.00 their relative values. other single volume can this rare collection portraits 


on Senet Copies of the above or any other Electrical Book or Books published will be promptly 
WIRED LOVE: Dots and 256 mailed uny address the world, POSTAGE receipt price. Address 


the above books, any electrical work published, will mailed any address, 


PARK ROW (TIMES BUILDING), NEW YORK. PARK ROW (TIMES BUILDING), NEW YORK. 


Ka 
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into general use wherever introduced. These cuts represent our New Copies the above any electrical book 
Portable Desk Light and Wall Bracket published, promptly mailed address, post- 
Illustrated and Price List age prepaid, receipt price. Address, 

Application. POSITION--PORTABLE. combined departure from anything 
introduced the trade, and which 

MANUFACTURED Will Fit Thomson-Houston, West- THE JOHNSTON COMPANY, Limited, 
has been successful, that take this 

HAYS inghouse, and Edison Lamps. 
830 LIBERTY AVE. PITTSBURGH, PA. hen ordering state what system 
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rawing Phila. Manual Training School; Secre- own or RICAL 


459 465 Cherry Street, New York. 
Mouldings for all kinds Electrical Send 


for sheet No. Mouldings kept CAR TRIDGE TTER FVSE WIRE 


Rented, Recharged, Repaired, Maintained. TEMPERED COPPER. 161 HIGH BOSTON 


Portable Electric Lanterns, Carriage Lamps. 


THE STORAGE BATTERY SUPPLY 


Sole The Consolidated Electric Storage 
Co. for City. The Brush Patent. 


HIGHEST 


NEW BEDFORD, MASS., U.S.A. SEND FOR 
Glass Reflectors, 


Commonly Known the McCreary 


this article and guarantee absolute protection, 


any threats are made intimidate buyers 
users, kindly notify us. 


WASHINGTON GLASS 


art part the United States. 


Hundreds Testimonials showing these castings 
proved the most satisfactory and economical 
for all purposes requiring strength and 


CHROME STEEL WORKS, 


Improved ED. AYER, 
and Ampere Single Pole. 215 Dearborn St., Chicago. 
PATENT Ampere Double Pole. 
ELECTRIC 


for testing your 
batteries. Every 
one warranted. 
Send for 
new circular. 


THE STANDARD 
ELECTRIC TIME 


New Haven, 


Can furnished with Lock and Key 


WRITE FOR CATALOGUE. 


Edward Trevert. 120 pages, illustrations 
HART HEGEMAN MFG. Price, paper, cents; cloth, $1.00. 
Edward Trevert. Price, 
DRILLS Experimental Electricity, Edward Tre- 
vert. 176 pages, 100 illustrations. Price 
Complete line, ranging PATENT APPLIED FOR. 


$1.00. 
rom 
fro our New Frictio Dynamos and Electric Motors and 


Disk Drill, for light work About Them, Edward Trevert. Price 


The Horn, Brannen Forsyth Manufacturing Co, 


Armature and Field Magnet Winding 


Edward Trevert. Price, 
Send for Oatalogue 


MANUFACTURERS How Make Dynamo, Edward Tre- 
vert. Price, cents. 


THE GARVIN MACHINE CO, Questions and Answers Electricity, 
Laight and Canal New York, Agents. Bubier, O’Conner Sloane 


BOARDS. 427 North Broad Street. Caryl Haskins, Watson, Edward 


Trevert. Price, cents. 


PHILADELPHIA. How Make One Horse-Power Motor 


Watson. Price, cents. 

Electric Motor Construction for Amateurs, 
Parkhurst. Price, $1.00. 


Electricity and Its Recent Applications, 
Edward Trevert. Price, $2.00. 


Practical Treatise Electro-plating, 
Edward Trevert. Price, cents. 


How Make and Use Induction Coils, 
Edward Trevert. Price, 


Practical Treatise the Incandescent 


PRICE POLISHED BRASS, Transformers Their Theory, Construc- 


Including Secket and Shade, and Application Simplified, 
Cary! Haskins. Price, $1.25 


POSITION--WALL BRACKET. 


USEFUL DEVICE, 


Taking the place branch cut-outs, and coming 
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ADVANTAGES OVER OTHER SWITCHES AND SOGKETS. 


The advantage this switch over all others the saying You are never dependent upon any one style lamp, but can 
wiring and labor putting up, durability and above all the place any lamp the Universal Socket. 
great convenience lighting and extinguishing, thereby saving Adaptable all positions. 
lamps 4nd current. step ladders like contrivances are the 
tension clamp adapted from inch piping, out of| The cord chain has its luminous 
sight, being the canopy ball the electrolier. ball may Substituted, thus facilitating turning the light 
Can also used wall switch. when room. 


Compare Your Meters with and without the Use the Pull Socket and Switch. 


The Universal Electric Pull Socket Switch Co., 


BEAVER STREET, NEW YORK. 


EXPERIMENTAL MODEL WORK 


guarantee satisfaction Correspondence solicited. 


THE UNIVERSAL 
PULL SOCKET. 


FINE QUALITIES 


IRON GASTINGS FOR ELEGTRIGAL PURPOSES. 
Castings Best Quality for Street Gears, 


Also Castings for Dynamo Magnets, special mixture iron which gives much better electrical results than 
ordinary castings. make also small castings for electrical work, iron castings, large and small, for all pur- 
poses, the finest quality. 

Our prices four large cupolas, melting about forty tons daily. 


CORRESPONDENCE SOLICITED. 


For Incandescent Lighting Having twenty years’ 
low speed, self-oiling journal bearings manufacturing Signal Boxes, 
and first class electrical machinery Gongs, Registers, Relays, Ticket 
with all latest improvements are re- 
Cases, Switches. 


quired, 


They make Patrol 
For purposes where mechanical| and Street Railway 


and efficiency, together with Signal Boxes, both for Iron Poles 
low speed and machine that will 
and 


its work with little attention, 
required, 


KESTER’S 


ALTERNATING ARG LAMP 


450-LIGHT DYNAMO. 
Speed, 640 Revolutions per Minute. 


SIMPLEST CONSTRUCTION. ENTIRELY INTERCHANGEABLE. 
CHEAPEST PRICE. 


THE LITTLE ELECTRICAL CONSTRUCTION SUPPLY 


135 SENECA STREET, BUFFALO, 
SOLE OWNERS AND MANUFACTURERS. 


HADLEY 
| 
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THE FUEL ECONOMIZER CO. 


Equip 


your 
Line- 
Shafting 


MAKERS THE UNITED STATES OF—— 


Improved Patent Fuel 


This Apparatus Heats the Feed 
Temperature Very Much 
Above Boiling Point the Waste 
Gases Escaping from Boiler Flues, 


Thereby Effecting Clutch Pulleys. 


ism perfectly balanced. Runs 
atany speed. Takes small space 
shaft. Strictly first-class. 
Send for details. 
PENFIELD SON, 
No. Mentor Ave., 
Willoughby, Ohio. 


without Stoppage Works. 


Medal Awarded the ‘Columbian Exposition. 


Principal Office and Works: MATTEAWAN, 


Original inventors and patentees, Green Son, Ltd., Exchange 


Are your FEED WATER HEATERS obtaining the best results, heating and purifying 
feed water for your hoilers? Are you heating your buildings with live steam exhaust? 


YOU DESIRE GET BETTER RESULTS from your present feed water heaters, 
STE and heat your building exhaust steam, without back pressure upon engines, saving 
power and water condensation, together GREATER ECONOMY FUEL, 
send for our catalogues Webster Vacuum Feed Water Purifier, and 
Williames Vacuum System Steam Heating, which contains some the largest plants 
furnish our apparatus, which may attached your present plant, upontrial, under 
Managers and Sole Licensees for the Sale Patent 


Main Office and Works. Point and Sts., Camden, N.J. 


WATER 
PRESSURE 
REGULATOR 


SEND FOR CATALOGUE. 


deliver water from 


writing advertisers mention STILWELL’S PATENT street pressure in- 


that you saw their advertisement service 


ENGINE GASTINGS. the outside pressure may fluctuate, will 


ORIZONTAL deliver uniformly and permanently 


p., upright, horizontal and marine. 


booklet free receipt stamp. Gas the point which set. 
Engine and Dynamo Small Boilers. obviates the wear and tear 
A. G. WKED CU., 106 Liberty St.. N. Y. water-hammer or concussion In pipes, 
thereby greatly reduces the cost 
keeping the plumbing order, especi- 


ally hot-water pipes. 


+ MADE BY THE,. 


CATALOGUE APPLICATION, New York: 109 Liberty 
Chicago: 218 Lake 


THE STILWELL-BIERCE SMITH-VAILE 


OHIO. 


BUCKEYE ENGINE 


SALEM, 
Have Received Awards the World’s Fair follows: 


ONE MEDAL and DIPLOMA and Two Special Diplomas 
Simple Engines, Medium and High Speed, Tandem Compound 


and Cross Compound Condensing and Triple 
Expansion Four Cylinder Con- 
densing Engine. 


The Strongest and Most Durable Made. 1,000 Revolutions per minute. 


WRITE FOR INFORMATION. Office and Works: 411-421 RACE STREET, CROWN PHILADELPHIA, 


i. 


Hub Friction and 


PUMP 


HOLYORE, MASS. 


FOR EVERY SERVICE. 


Write for Catalogue. 


New York, Boston, Chicago, 
Philadelphia, St. Louis, Denver. |Combines the good opera- 
tive qualities both water 
tube and shell boilers, and 


exeeeds both economy, 
ciency, steadiness, control action 


All wrought metal. Rapid move- 


ment all water continuous cir- 
cuit. Nearly uniform temperature 
throughout boiler and drum. Dry 


Steam even under extreme forcing. 
the highest type and Shafting, Hangers Sizes 600 


all sizes are made Pulleys and Boilers 
THE LANE BODLEY COMPANY, STEARNS MFC. CO., Erie, Pa. 


HIGH GRAL 


Simple and Compound the Horizontal Type, from 600 
Compound and Triple Expansion the Vertical Type, from Any Size, 


These Engines are especially adapted any work that requires close regulation, and particu- 
larly for Electric Street Railway work, where sudden and extreme change loads take place. 


OUR GUARANTEE. 


The engine shall not run one revolution slower when fully loaded than when running empty, 
and reduction boiler pressure from the greatest that necessary the work will not re- 
duce the speed engine one revolution. Any engine failing meet this guarantee becomes the 
property the purchaser upon payment one dollar. 


Main Office and Works: RIDGWAY, PA. 


Branch Offices: 141 Liberty New York. Monadnock Block, Chicago, 


THE GRAPHITE 


BUSHINGS, BEARINGS and WASHERS, 
For Trolleys, Dynamos, Motors, Sheaves Tackle 
Blocks, Dum Vaiters, Loose Pulleys, Friction 


Clutches, Bearings, Windmills, etc., are abso- WASHER. 
lutely without rival. Where shaft bear ing when first adjusted, the running will at- 
tended heat; oil the bearings until bearing surface reached and heat diminishes, then withdraw 
oil, nstant use since November, 1883. The Graphite Company, 
THE DAVIDSON MPS 


FOR ALL SITUATIONS. 


SPECIALTY. 


M.T. DAVIDSON, 43-53 Keap Brooklyn, 


ROOT WATER TUBE BOILER 
TAYLOR ENGINE CO., 


Produces DRY STEAM. Engines, 


SIMPLE AND COMPOUND, 
Best Adapted AND VERTICAL. 
PRESSURES. 


Branch Offices: 


165 Washington St., New York. 


UNDERWOOD PATENT COTTON- -LEATHER BELTING 


Made THE CO., Tolland, Conn. 


RUNS TRUE AND NOISELESS WITHOUT STRETCH. STRONG AND DURABLE LEATHER. 
Agencies: 126 Peari St., Boston. South Chicago. Cortiandt St., New York. 


AG, 


ELECTRICAL WORLD. 


BALL ENGINES 
1,500 Engines, 135,000 Horse Power, 


Sold for Electric Lighting and Electric Railways. Highest Award World’s Fair. 


BALL ENGINE ERIE, PA. 
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IMPROVED 


STEAM 
DRIVEN FOR POS. 


THE 


Beat All Previous Records 


THE 


Cleanliness and Durability 


MEDAL DIPLOMA AWARDED FOR 


SAFETY, ECONOMY and 
THE STIRLING CO., 
Pullman Building, Chicago. 

SCHEFFLER, Gen. Sales Agent, 
Cortlandt St., New York. 


When writing for information, please mention 
THE ELECTRICAL WORLD. 


CHICAGO OFFICE: 506 THE ROOKERY. 


MACHINERY 


SAFETY 


FOR CENERAL AND SPECIAL CIAL 


IN THE MANUFACTURE OF 


Electric Typewriters, Bicycles, Firearms, Sewing 
chines and Parts 

Lathes, Planers, for Toolmaking. Milling, Profiling, 
Threading, Drop Forging and Die Sinking Machines, Shaft Centering, 
Shaft Drilling, Metal Band Sawing and Brass Finishing Machinery. 
Taps, Dies, Reamers, Gauges, Milling (utters variety carried stock 
and made order. Wheels cut order. 


THE PRATT WHITNEYCO., 
HARTFORD, U.S. 
ASK FOR “SMALL CATALOGUE. 


Friction Cone 


Thousands sets Cone Pulle 
operation driving machinery whic 
quire variable speed while 
and machinery requiring steady speed 
when driven unsteady power can 
hand. 


For Information Send for Catalogue. 


EVANS FRICTION 


Water Street, Boston, Mass, 


Fitchburg Steam Company, 
Fitchburg, Mass. Twenty-five years 


Manufacturing Engines. All Sizes and 


Styles 600 Horse Power. 
Catalogue No. 43. 


SHOOK, ANDERSON CO. 


(INCORPORATED), 


PITTSBURGH, 


Engineers, Pipe Fitters 
and Machinists, 


High Pressure Pipe Fitting 


FOR ELECTRIC RAILWAY, 
TRIC LIGHT AND 
PLANTS. 


Pipe Bending All Sizes Specialty 


Manufacturers Vaives ana Fittings 
for High Pressure Steam. 


Agents for Steam Pumos. Estimates Furnished. 


“ff 


CHAPMAN VALVE 
VALVES AND GATES 


Send for 


For Steam, Water, Gas, Ammonia, Etc. 


desire special attention our new Bronze Seat 
Valves for Superheated and High Pressure These are 
especially adapted for Electric Plants which are carrying 


pressure 125 and upward. 
The GENUINE CHAPMAN VALVES cases will bear 
our name full, either rolled cast upon the shells, and also 
our trade mark and 

SEND FOR SPECIAL 


General Office and Works, Indian Orchard, Mass. 
Treasurer’s Office, Kilby St., Boston, Mass. 
Salesroom, West Lake St. 
New York Office, Platt St. 


PUMPS 
— 


THE ELECTRICAL WORLD. 1893. 


CONTRACTORS, 


731 TERMINAL, PHILADELPHIA, PA, 


ELECTRICAL APPARATUS. 


CHICAGO: 
227 257 So. Glinton St. West Congress St. 
242 258 So. Jefferson St. 
NEW YORK: MILK STREET, BOSTON, MASS. 
Thames and Greenwich Streets. Coleman Street, 
ANTWERP This company owns the Letters Patent No. 186,787, granted 
BERLIN been defined the Supreme Court the United States the 
Telephon Apparat Fabrik, Engel Ufer following terms: 
PARIS: The patent itself for the mechanical structure 


tric telephone, used produce the electrical action 
=|which the first patent rests. The third claim for 
such instruments diaphragm, made plate iron 
steel other material capable inductive action; the fifth, 
permanent magnet constructed described with coil upon the 
end ends nearest the plate; the sixth, sounding box 
described; the seventh, speaking hearing tube de- 
scribed for conveying the sounds; and the eighth, permanent 
magnet and plate combined. The claim not for these several 
things and themselves, but for electric telephone, the 
construction which these things any them are used.” 


Societe Materiel Telephonique, Avenue Breteuil. 


The BROOKLYN ELECTRIC MPG. 


SHARP, Manager, 
MANUFACTURERS THE 


BAEHR QUICK-BREAK SWITCH. 


the qualities necessary to form the perfect 
pliance now demanded by the.trade. 


Tests ma: te on switches taken fron stock have in every 
case proved the carrying capacity to be far above tne 
rating. There are no electrical or mechanical conditions 
which the Quick-Break Switch does not suc 
cessfully meet 


Slate Switchboards and Electrical 
Specialties. 

SEND FOR DESCRIPTIVE 
286-290 GRAHAM ST., BROOKLYN, 
DOUBLEDAY, MITCEELL General Agents, 
136 Libertv New 


BATTERY MOTOR FAN 


Complete from $4.50 $35.00. 


PRACTICAL SEWING MACHINE OUTFITS. 


Complete, and $35.0 


This company also owns Letters Patent No. granted 
Emile Berliner, Nov. 17, 1891, for combined telegraph and 
telephone; and controls Letters Patent No. 474,231, granted 
Thomas Edison, May 1892, for speaking telegraph, which 
cover fundamental inventions and embrace all forms 
phone transmitters and telephones. 


PROTECTION AND 


Practical Treatise Lightning Protection. 


Dental Drills, Lathes 


SEND ILLUSTRATED CATALOGUE, 


124 Mitchell St., Providence, S.A. 


(ELECTRIC BRAND) 


Purposes 


you want the best quality ask your 
for this brand. Imported 


CAMERON STEAM PUMP 


COMPACT. 
DURABLE. 


OUTSIDE VALVE CEAR 


ADAPTED FOR ALL PURPOSES, 


HENRY SPANG. 


Cloth, 180 Pages, Illustrations, Price, $1.50, 


Practical Treatise Lightning Conductors. 
HENRY SPANG. 


Cloth, Pages, Illustrations, Price, 


Very few books have received favorable commen- 
dation Spang’s works Lightning Protection and Conductors, 


the following extracts testify 
Mr. Spang the best authority this country the subject lightning 


For illustrated catalogue address 


The principles upon which the based are accordance with the known laws which 
govern the accumulation and discharge electricity. the work bringing about 
much needed reform the matter which 


beyond question the best and most complete book the subject have 
CLARK. 


shall commending the work the attention all persons 
SPENCER Smithsonian Institution. 


ELECTRO- 


Electric Bells, Annunciators, 
Telegraph Apparatus, Medi- 
cal Induction Coils, Stock 
Tickers, Railway Signal Ap- 


Many broad patents 
Magnets and Magnet Wind- 
ing enable sell com- 
plete Magnets cheaper than 
you can make them, 


altogether the best book the subject. plan protection proposed founded 
correct principles, and will effective.—Prof. University 
Send for paratus, etc., etc., ete, 


THE JOHNSTON COMPANY Limited, 
OUR BELLS ARE 


CORTLANDT STREET, NEW YORK. PARK ROW (TIMES BUILDING), NEW YORK. 


Foot East 22d St., New York. 


30, 1893. THE ELECTRICAL WORLD. 


METROPOLITAN ELEGTRIG GO., 
McKINLOCK, President. CHICAGO. McKINLOCK, Secretary. 
Offices: 522-523 Bldg. 307 Dearborn St. Factory: 171-173 Canal St. 


ARE MANUFACTURERS THE 


SINGLE AND DOUBLE POLE. 


action the switch simple, the parts few and the re- 
sults positive that meets every requirement for 
Switch. made with Porcelain Base, Nickel Cap.. Try 


sample-and you will use other. Price Guaranteed. 


WIRES and CABLES, 


AND CAN MAKE SHIPMENTS PROMPTLY. 


Catalogue Preparation. for Anything You Need. Have It. 


METROPOLITAN ELECTRIC CO. 
INC ANDESCENT WIRING HAND-BOOK. The Fitch Perfect Battery and Perfect 


The Best Open-Circuit Cell Existence. The first and only Battery with 
Soluble Depolarizer the solution, which has actiop the zinc when the 
BADT. 
PRICH, 


circuit open and which imparts the Bat tery Constant 
Low Internal Resistance, Slow Polarization, Quick Kecuperation and 
Long Life. Write for Catalogue 
Type page inches. flexible cloth binding, pages. cuts and tables, 
which are These tables give and without any calculations, 
the wire required each case for any percentage loss. timely book, containing 


MFC. CO., 300 Fourth Ave., New York, 
the Electrical Instruments for Medical and Surgical Use. 

full illustrations for incandescent wiring and complete information concerning methods rau Presses 

running wires, location devices, splices, insulation, testing for faults, wire 


(ESTABLISHED 1870.) 


gauges, general electrical data, calculating sizes wire, wiring fixtures, elevators, And High Pressure Hydrauli Work 
buildings, isolated and central station plants. 
THE ONLY BOOK THE KIND PUBLISHED. PRESSES, VALVES, FITTINGS, DIES, ETC. 
Copies the above books, any electrical book published, promptly mailed any Hydraulic Lifting Jacks, Polishing Machinery. 
address, prepaid, receipt price. Address 
WATSON STILLMAN, 204, 206, 208, 210 Forty-third New York. 
ROW (Times NEW IMPORTANT NEW WORK JUST PUBLISHED. 
MADE ONE PIECE. Among others this book gives tables lengths, areas, volumes, 
widths and pressures; resistance one mil foot copper various 
temperatures, tables strains wires centres spans; tables of. 


weights and dimensions lead incased telephone and 
telegraph cables. 
ANY book full practical information, and, though worth its 
weight gold electrical engineer, will mailed any address, 
POSITION postage prepaid, receipt $1.50, any dealer electrical 
any electrical supply house, the publishers. 


John Roebling’s Sons 


$2.75 Manufacturers Bare and Insulated Wires and 


INSULATOR CO., Vine Cincinnati, Ohio. TRENTON, 


AND RECONSTRUCTING DYNAMOS AND MOTOR 
ALL SYSTEMS, REPAIRED AND 


Sixteen Years’ Practical Experience Managing Construction Electr 
SPECIAL ATTENTION GIVEN STREET CAR MOTORS, COMMUTATORS AND ELECTRICAL APPLIANCES. 
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CHE GANT FINIS 


urpos 


THE TAP DIE CO. 
PAWTUCKET, 


VACUUM PUMP ELECTRICAL 


MANUFACTURERS, 
Irvington St., 


Boston, Mass. 


WEW YORK OFFICE: Cortiandt St. 


AMERICAN ELECTRICAL MANUFACTURING COMPANY, 


does not injure the in- 


THE. WORLD. DECEMBER 30, 


THE ARMINGTON SIMS AUTOMATIC CUT-OFF ENGINE. 


FOR ALL PURPOSES WHERE POWER REQUIRED. 


Cortlandt Street, New York City; Morton, Reed Co., Baltimore, Stearns, Roger Co., Col.; Barr Co,, 726 Craig Street, 
Montreal, Canada; Everett Frazer, Japan, China and Corea; 124 Water Street, New York City; Societa Generale Italiana Milan, Italy. 


Canadian Locomotive and Co., Kingston, Ontario. Canada: Greenwood Batley, Leeds, Societe Alsa- 
cienne Constructions Mechaniques, Mulhouse, Haute- Alsace, Germany; Matter Co., Rouen, France. 


THE 


GONDENSERS. 


William Marshall, Mfr. Elec. Condensers. Stana- 


MOTOR 


LITTLE 


WILL RUN 


DYNAMOS 


and other ma- 
chinery. 

plumbing re- 

quired. 


Delivered Free upon 
receipt 


INSULATOR. NEAT 


For Heavier Work. 


adapted for 
dynamos 
for storing electricity 
storage batteries for 
lighting. 


The Water Motor Co, 


422 Water BALTIMORE, 


sulation the wire. 


WRITE FOR PRICES AND DISCOUNTS. 


Lowest Price. Absolutely 
Superior Filament. Finest Vacuum. 


INGAND 


MANUFACTURED 


2011 2017 PINE STREET, 
ST. LOUIS, MO. 


has 


HIGH PRESSURE 
COMPLETE POWER PLANTS. 


ESTIMATES AND DRAWING DRAWINGS SUBMITTED. 


WESTON ENGINE 


PAINTED POST, 
REPRESENTATIVES 


IMPROVED SUCCESS TURBINE, 


Vertical Horizontal Shafts. 
Especially adapted for driving Electric Light For 
Strength, Durability and High Efficiency all stages gate 
Cut Gears and Machinery for heavy 
poweraspecialty. Send for Catalogue. 


Plans and Estimates Furnished Application. 


PATENT LAWYER AND SOLICITOR, 


-Loan and Trust WASHINCTON, 


PATENT SUITS and CAUSES: United States and Foreign Patents; Examinations and Reports 
the Validity, Scope and Infringement Patents. Fifteen years’ experience PatentPractice. 


CORRESPONDENCE INVITED. 


DURANOID. 


composition peculiarly adapted for electrical work its strength and finish. 
petfect 

Electrical parts such battery jar covers, switch bases and socket keys 
specialty. Samples and Estimates Submitted 


MOULDS FOR SPECIAL WORK MADE REASONABLE 
THE DURANOID MFG. CO., 20-24 Prospect St, Newark, 


THE PERKINS ELECTRIC SWITCH MFG, 


—MAKERS OF— 
Switches, Dovetail Rosettes, Sockets, Etc. 


136. STREET. CONN. 


WESTON ELECTRICAL INSTRUMENT 


Clocks 


114 120 William St., Newark, New 


ILLUMINATED DIAL WESTON STANDARD 
Station 


These are based 
upon the same general prin- 


meters and Millivoltmeters. 
Ammeters and 
Wattmeters and 


Portable Direct Reading 


ciple and are just accurate 
regular Standard Port- 
able Direct Current 
meters and Ammeters, but 
are larger, and the 
working parts are 
proof cast-iron case which 
effectively the instru 
ments from disturbing 


LATEST PRICES 


other information 
application. 


The Holtzer Cabot Elec. 


Franklin Street, 
BOSTON, MASS. 


Write for New Cata/ogue. STYLE 


meters for Alternating 
and Direct Current Circuits 
Our portable instruments 
are recognized standards 
world. 

Our 
oratory 
meters and are 


still better. 
They are the most reliable, 


evees external magnetic WESTON STANDARD ILLUMINATED absolute standards for Lab- 
DIAL STATION VOLTMETER, 


oratory use. 


Correspondence Solicited. 
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